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(54) METHOD AND DEVICE FOR PROCESSING OF POLYMERIC MATERIAL (MODIFICATIONS) 



(57) Abstract: 

FIELD: processing of polymeric materials, 
for example, production of powder from 
polymeric materials reinforced by 
high-strength fibres and metal wire. 
SUBSTANCE: method consists in compression 
of the material and subsequent action of 
shearing stress in the presence of pressure. 
Compression is accomplished at a pressure of 
0.7 to 100 MPa, and the subsequent action is 
accomplished by amplitude-modulated shearing 
stress at a frequency of 0.3 to 1000 Hz and 
modulation depth within 0.05 to 1 at the 
maximum values of shearing stress within 1 
to 50 N/sq.mm, compression and subsequent 
action by amplitude-modulated shearing 
stress are accomplished at cooling. The 
device for processing of polymeric material 
has a cylindrical body provided with 
charging and discharge openings, 
accommodating a packing screw with helical 
flutes on the surface in the zone of 
packing, and a rotor is positioned in the 
zone of milling, made as a body of 
revolution and installed coaxially with the 
body inner surface with formation . of an 
annular gap relative to it for rotation and 
in alignment with the packing screw. The 
device is provided with means for cooling 
the rotor and/or body in the zone of 
milling. Positioned in the milling zone is a 
shearing stress modulator located either 
between the packing screw and the rotor, or 
on the inner surface of the body. The 
shearing stress modulator located between 
the packing screw and the rotor is made as a 
low-height body made either in the form of 



an elliptic cylinder, whose axis is parallel 
with the cylinder generating line and passes 
through its center of gravity, coincides 
with the axis of rotation of the rotor, or 
in the form of a rectangular polyhedral 
prism whose axis is parallel with the ribs 
and passes through its center of gravity, 
coincides with the axis of rotation of the 
rotor, or in the form of a body of rotation 
made with longitudinal and/or inclined 
grooves on the lateral surface, whose axis 
of rotation coincides with the axis of 
rotation of the rotor. The first member of 
the modulator is installed for rotation and 
with formation of a ring-shaped slot 
relative to the surface of the second member 
of the modulator. The second member of the 
modulator is made as a low-height body in 
the form of a ring-shaped lug. Longitudinal 
and/or inclined grooves are made on the lug 
surface. The second member is installed with 
formation of a ring-shaped slot relative to 
the surface of the first member. The width 
of the ring-shaped slot in the narrow 
section makes up 10 to 90% with respect to 
the width of the annular gap. The body in 
the zone of packing and/or the packing screw 
are additionally provided with cooling 
means. Another modification of the device is 
claimed. EFFECT: enhanced capacity and 
reduced power consumption in production of 
powder from polymeric materials and 
polymeric waste, in particular, reinforced 
by high-strength fibres and metal wire, 
expanded sphere of processed materials and 
enhanced degree of separation of polymer 
from reinforcing elements. 22 cl, 8 dwg, 1 tbl 
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(57) Pecfcepar 

M3o6peTeHne othocmtch k o6nac™ 
nepepa6oTKM nonnMepHwx MaTepnanoB, 
HanpuMep, Ann nonyMeHHH nopowKa us 
nonwviepHbix MaTepna/iOB, apivinpoBaHHbix 

B bICOKOn pOH H bl M H BOJIOKHaMU M MeTaJinMHeCKOfi 

nposonoKOfl. Cnoco6 nepepa6oTKM 
norikiMepHoro Maiepnana BKnfonaeT 
cflaBJinBaHMe iwaTepuana m nocneAyrcmee 
BOSAeRcTBue HanpflwenweM CABHra b 
npucyTCTBun AaB/ieHMH. CAasnnBaHne 
ocymecTBnaiOT npn AaBneHHH ot 0,7 ao 100 
Mlla, a nocneAyiomee B03AeCtoTBne 
ocymecTBnflioT HanpaweHMOM CABwra, 
MOAynnpoBaHHbiM no aMnnnTyA© c MacTOTofi ot 
0,3 ao 1000 f"n h c rny6nH0fl MopynauyM ot 
0,05 ao 1 npM MaKCMManbHbix SHaneHnqx 
HanpflJKeHun CABura ot 1 ao 50 H/mm 2 , npkmeM 
cAaannBaHn© n nocneAyiomee B03AeflcTBne 
MOAynnpoBaHHbiM no aMnnnTyAe HanpaweHHeivi 
CABura ocymecTannioT npn oxna>KAeHnn. 
YctpoHctbo a^i« nepepa6oTKM nonwviepHoro 
MaTepnana coa©P>kmt cHa6>KeHHbifl 

3arpy30HHblM H BbirpySHbIM OTBepCTHflMH 

i;nnnHAPHMecKviR KOpnyc, BHyTpn KOTOporo b 
30H6 ynnoTHeHMfl pacnonoMceH ynnoTHHioiAMtt 
UHeK co cnnpaxibHbiMn KaHaBKaMH Ha 
noBepxHoc™, a b 3ohg' uswenbHeHHH 
pacnonoweH poTop, BbinonHeHHbiR b bhas Tena 
BpameHkin m ycTaHOBneHHbi^ KoaKcuaribHo c 
BHyTpeHHefl noBepxHocTbio Kopnyca, c 
o6pa30BaHneM ronbueBoro 3a3opa 

OTHOCMTe/lbHO Hee, C B03MO>KHOCTblO BpaLUeHHfl 
H COOCHO C yrmOTHflKHAMM UJH8K0M. YCTpOflCTBO 

CHa6>K6Ho cpeACTBaMM oxna>KAeHMfl pOTopa 



m/mjim Kopnyca b 30He n3MenbHeHua. B 30He 
M3MeribHeHHfl pasMemeH MOAynflTOp 
HanpjDKeHMA CABura, pacnonoweHHbifl vinn 
Me^Ay ynnOTHHKJlAUM ujhgkom m dotopom, MT1H 
Ha BHyTpeHHew noBepxHocrn Kopnyca. 11 pn stom 
MOAynjiTop HanpJDxeHMfl CABura, pa3Meiu,eHHbitt 

M6)KAy ynn0TH«K)l4MM UJHeKOM n poTopoM, 
BbinonHGH b BkiAe Tena Manofl BbicoTbi b cjiopMe 
MfiM snnnnTMHecKoro ocb KOToporo, 

napannenbHan o6pa3yK0^e^ i^nnnHApa ki 
npoxoAflLnan nepe3 ero L^eHTp TfiJKecTH, 
coBnaAaeT c ocbio BpameHUB pOTopa, win b 
c^opwe npRMoPi MHororpaHHOM npn3Mbi, ocb 
kotopom, napannenbHaR pe6paM m npoxoAfliMa^ 
nepe3 ee u,eHTp TJOKecm, coBnaAaeT c ocbio 
Bpau^eHMH poTOpa, nnn b 0opMe Tena 
BpameHMH, BbinonHeHHoro c npoAonbHbiMM 
n/nnn HaicnoHHbiMM na3aMH Ha 6okobo^ 
noBepxHocTM, ocb BpaineHMH KOToporo 
coBnaAaeT c ocbio BpameHMfl poTOpa. nepBbifl 
aneiwieHT MOAynaTopa ycTaHOBneH c 
BosMoxHOCTbK) BpatAeHM« h c o6pa30BaHneM 
KonbL^eo6pa3Hofl menu OTHOCMTenbHO 
noBepxHocTM BTOporo anerwieHTa MOAynnTopa. 
BTopofi aneMeHT MOAyn«Topa BbinonHeH b buag 
Tena ManoW BbicoTbi a cfcopivie Konbi^eo6pa3Horo 
BbiCTyna. Ha noBepxHocTM Bbicrryna HaHeceHbi 
npoAonbHbie n/nnn HaKnoHHbie nasw. BTopoft 
anewieHT ycTaHOBneH c o6pa30BaHneM 
Konbueo6pa3Hofl menu oTHOCMTenbHO 
noBepxHocTM nepsoro anewieHTa. UJupuiHa 
KOnbL\eo6pa3Hofl \i\enw b ysKOM Mecie 
cocTaBnjieT 10-90% no OTHouieHMio k uinpuHe 
KonbueBoro 3a3opa. Kopnyc b 30He ynnoTHeHMfl 
n/nnn ynnoTH«HDiMM« luhok AononHMTenbHo 



CHa6)KeHbi cpeACTBawin oxna)KAeHHfl. 
npeAno>KeH APyroW eapnaHT HcnojiHeHkm 
ycTpoflcTBa. M3o6peTeHne noBbiiuaeT 
npon3BOAHTenbHOCTb m cHn>KaeT 3Hepro3aTpaTbi 
npn nonyMBHUH nopowKa H3 nonnMepHbix 
MaTepna^oB h nonnMepHbix otxoaob, b 

MaCTHOCTM, apMUpOBaHHblX BblCOKOn pOH H bl M H 

BonoKHaMM m MeTannHHecKoft npoBonoKotf, 
pacujupfleT Kpyr nepepa6aTbiBaeMbix 
MaTepnajiOB h noBbiwaeT cTeneHb OTAe/ieHnq 
nonMMepa ot apMMpytomux 3/i6M8htob. 3 c. m 19 
a.n. <Jwibi, 5 un., 1 Ta6n. 
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M3o6peTeHnp othochtch k oojiscth 
nepepa6oTKM nonwMepHbix MaTepnanoB, a 
HacTHOc™ k cnoco63M u ycrpoflcTBaM Anfl 
nonyMeHun nopowKS nonnMepHbix 
Maiepna/ioB, u MoryT 6biTb ncnonb30BaHbi, 
HanpMMep, Anfl n3MenbHeHkm c nocneAyromett 
yTnnn3aijnefl nonHMepHbix MSTepHanoa, 

apMUpOBaHHblX BblCOKOnpOMHblMU BOJIOKHaWH v\ 

MeTsnntmecKofl npoBonoKofl. 

UsaecTeH cnoco6 nepeps6oTKn 

pe3MHOTeXHHMeCKMX H3A6nHfl, HpM KOTOpOM HS 

pe3MHOT8XHMMGCKoe M3Aenne, apMMpoaaHHoe 
MeTa/i/iOM, ocyi4ecTBJiflK)T MexaHMMecKoe 
B03AePicTBne, pa3pywaK>mee Maiepnan 
M3AennH u 0Tfle/iflK3ii;ee MeTa/innMecKyio 
apMaTypy ot pesnHbi. 3to MexaHUMecKoe 
BOSAe^cTBue ocymecTanafOT b ra3080fl cpeAe, 
coAeprcamefl 0,01-10% 030Ha, a npn 
npHnoweHHH Ae<t>opMwpyK)i^nx pe3HHy Harpy30K 
noAAepwuBaioT ypoBeHb AecfeopMaunfl b 
pe3HHOTexHMHecKOM H3Ae/iuw He MeHee 1% 
(naTeHT PO N 2060882, B 29 B 17/02, onyon. 
17.09.92). 

OAHaKO M3-3a Toro, mto nepepa6oTKa 
n3Aennfl ocymecTBJiHeTca b o30HocoAep>K3Lnefl 
cpeAe, nonynaeMaa stum cnoco6oM pesnHOBan 
KpoujKa nwieeT oKHcneHHyio noBepxnocTb, hto 
cyiMecTBeHHO cy>KaeT oonacTb ee npHMeHeHHH. 

B MaCTHOCTM, nOJiyM6HHbie M3 T3K0fl KpOWKH 

BTOpuHHbie pe3HHOBbie M3Aennq noABep>KeHbi 
6bicTpoMy CTapeHmo; npn xpaHeHnn \a 
SKcn/iyaTai^nn ocHOBHbie napawieTpbi sthx 
M3Aennfl yxyAiuajOTCfl b 3-10 pa3 Obtorpee, neM 
napaMeTpw n3AennR us nepBHHHOfl, 
HeoKMcneHHo^ peanHbi. 

H3B6CTHO ycTpoficTBO Anfl nepepa6oTKki 
apvinpoBaHHbix MeTan/ioKopAOM 
pe3HHOTexHHMecKnx n3Aennfi, coAep>KaiMee 
psoonyio K3Mepy m CMOHTMpoBSHHoe b Hefl 
cpeACTBo pa3pyujeHnn pesnHOTexHunecKnx 
M3Aenn«, a Tsiwe cpeACTBo noASHH b Hee 
ra30B0tt cpeAbi , b KanecTse KOToporo 
McnonbsyeTCfl mctomhmk o30HocoAep>KaiAero 
rasa (naTeHT P<t> N 2060882, B 29 B 17/02, 
ony6n. 17.09.92). 

OAHaKO H3B6CTH06 yCTpoflCTBO H6 
OTTIHMaeTCfl BblCOKOfl npOHSBOAHTeJlbHOCTbK) u 

xapaKTepn3yeTCfl cnowHOCTbio pa6oTbi Ha HeM, 
nocKonbKy npn era SKcnnysTsijMH npuxoAHTCfl 
ncnonbsoBaTb cneunanbHbie cpeACTBa sau^viTbi 
oocnywHBSiomero nepconana ot B03MO)KHoro 
BbixoAa H3 p36onefl KSMepu b 0Kpy>K3K)ujyK) 
cpeAy 030HOcoAep>Kainero ra3a, o6naAaK>mero 
oneHb BbicoKow OKMCJiMTeribHofi cnoco6HOCTbJO. 

HaM6onee 6jih3kmm k npeAnaraeMOMy 
cnoco6y flBnaeTca cnoco6 H3MenbHeHMfl 
nonnMepHoro MaTepnana CA3BnwB3HneM 
iwaTepnana c nocneAyiou^nM OAHOBpeMeHHbiM 
B03Ae^CTBneM Ha Hero HsnpfweHKH CABura w 
AaaneHUR, npw otom w3Menb4eHKK> noABepraiOT 

BynKaHM33T, OTXOAbl pe3HHbl, B TOM HMCTie 
pe3HHOTKaH6Bblft MaTepMa/1, MflH CMHTeTMMeCKUfi 

KaynyK. CAaannBaHwe npOBOA*T npn 0,2-0,7 
Mna, c nocneAyraiAMM B03AeficTBneM Ha 
cwsTbitt MaTepnan Hanpfl^eHMfl CABura 0,03-5,0 
H/mm 2 npn AaeneHMM 0,2-50,0 Ml~la, npmeM 
CAaBnuBaHne, B03Ae«CTBne Hanp«>KeHHH CABura 
n AaB/ieHMfl npOBOA«T npn nocneAOBaTenbHOM 
MHoroKpaTHOM HarpeBe ao 200-1 00°C \a 
oxna>KAeHMn ao 100-30°C b 

OAHO-AByxujHeKOBOM SKCTpyAepe. (A.C. CCCP 
1434663, MnK 5 B 29 B 13/10, 17/00, B 02 C 
19/22, ony6/i. 15.09.90). 

OAHaKO npn nepepaGoTKe H3BecTHbiM 

CnOC060M OTXOAOB P63HH M pe3MHOT6XHHMeCKHX 



H3AeJlHfl C CHHTeTHMeCKMM kopaom Tpe6yK)TCfl 

HeonpaBAaHHo BbicoKne 3Hepro3aTpaTbi. 3to 
cBW3aH0 c TeM, hto npn nepepa6oTKe 
MaTepManoB a aKCTpyAepax MaKcviManbHoe 
Hanpa>KeHMe CABura peann3yeTcn b 

5 MMKpoysacTKax, pacno/ioweHHbix b6tih3m tombk 
3ai^enneHH5i (KacaHMfl) niHeKOB. Kpowie Toro, 
Kpyr M3wenbMaeMbix stum cnoco6oM 
MaTepna/ioB cy>KeH 3a cneT Toro, mto cnoco6 ne 
no3BormeT nepepa6aTbiBaTb aBTonoKpbiujKn c 

10 MeTannoKopAOM, TaK KaK nonaASHne KycKa 
aBTonoKpbiiiJKH c MeTannoKopAOM nnn CTanbHoK 

npOBOflOKH B MMKpoyMaCTOK B6/1H3M TOMeK 

3auenneHMfl ujneKOB npwBOAUT k noBpe>KAeHMio 
n pa3pyuueHHK) LUHeKOB. B pe3ynbTaTe, see 
npeAnpnH«Tbie nonbiTKn nepepa60TaTb b 

15 3KCTpyAepax OTXOAbt aBTonoKpbiiijeK, 
apMMposaHHbtx MeTannoKopAOM, He npuBenn k 
OTAeneHnio pesnHbi ot rapAa m ee 
n3Me/ibMeHHK>. KpoMe Toro, nocneAOBaTeribHbi^ 
m HoroKpaTH bi HarpeB MaTepnana m era 
ox/ia>KAeHne npuBOAflT k CHM)KeHnio b 

20 cooTBeTCTBytoiMee nucno pa3 

npoi43BOAMTeribHocTM npoi^ecca m noBbiiueHMK) 
3Hepro3aTpaT (no HamuM ashhum, npn 

H3MeJlbHeHHM OTXOAOB P63HH M 

pe3HHOBO-TK3HeBblX H3AeJlM« no yK333HH0My 

cnoco6y yAeribHbie 3Hepro3arpaTbi cocTaBJiaioT 
25 He MeHee 0,5-0,7 kBt»h/ki\ HanpuMep, npn 
ki3MeribMeHkiki M3onpeHOBof^ peanHbi c 
TeKCTMJibHbiM kopaom npn ee AByKpSTHOM 
HsrpeBe - oxnsjKAeHnn a cooTBeTCTBMM c 
npMMepOM 7 no A.C. CCCP N 1434663 
3 q 3Hepro33TpsTbi cocTSBJiflJOT 0,6 kBt •h/ki"). 
KpoMe Toro, npn M3MenbHeHnn M3BecTHbiM 
cnoco6oM HeKOTOpbix nojiMMepHbix MSTepusnoB 
3H3H6HH6 Hanpq>KeHMq CABura OKa3biBaeTCfl 

HeAOCTSTOMHO BblCOKHM. 3TO T3I0K6 npMBOAUT K 

HeBbicoKofi cTeneHu OTAeneHMA pe3HHbi ot 
35 rapAa. B M3CTH0CTH, nepepaSoTKa otxoaob 
aBnaniMH Aa«e npn yAe/ibHwx 3aTpaTax 
1000-1500 KBT.M/Kr He npuBOAMT k pa3pyiueHnio 
pe3MHbi m nonHOMy ee OTAeneHi/ito ot KOpAa: ao 
50% pe3MHbi ocTaeTCfl b stom cnynae 

CB«3aHHOM C KOpflOM H H8 MO>K9T 6blTb OTfleneHO 

ot KopAa c noMOiMbio nocneflyioiAeM cenapai^nn. 

no TexHMHecKoB cyiMHocTn Hanoonee 
6nn3KHM k npeAnaraeMOMy yorpoflcTBy 
ABTifleTCfl ycTpof^CTBo Ann nonyneHvin nopoiUKa 
M3 nonnMepHoro MSTepuana, coAep>Kainee 
45 14 kin m h Apu h ecKn ft Kopnyc c 3arpy30MHbiM m 

Bbirpy3HblM OTBepCTUHMM, BHyTpM KOTOporO B 

30He ynnoTHeHMA pacnono)KeH ynnoTHfliomn^ 

UJHeK, 3 B 30H6 H3MenbMeHHfl - MentOLAMfl pOTOp. 

Ha noBepXHOCTM ynnoTHRiomero iiJHeKa 
BbinonHeHbi cnMpsnbHbie kshsbkh, rny6nH3 
50 KOTopbix nocTeneHHO yMeHbiuseTcw k 
Bbirpy3HOMy OTBepcTMto, a Meniou4M^ pOTOp 
ycTaHoaneH KoaKcusnbHo, c o6p330B3HneM 
Konbi^eBoro 3a30pa OTnocnTenbHO BHyTpeHHe^ 

nOBepXHOCTH KOpnyca, C B03MO)KHOCTblO 
Bp3l4eHHfl M COOCHO C ynnOTHflK)lHHM UJHeKOM. 

55 Hs noBepxHOCTH ynnoTHSioinero liJHeKS, hs ero 
KOHije, npuneraiomeM k MenioineMy pOTopy, 
n/nnn Ha noBepXHocTn Menrat^ero pOTopa, Ha 
era KOHi^e, npunerawiAeM k ynnoTHflioineMy 
ujHeKy, BbtnonHeHa Konbi^eBan npoTOMKa. 

6Q ycTpoficTBO CHa6)KeHo cpeflCTBaMM oxna)KfleHM« 
Meniomero pOTopa w/nnn KOpnyca b 3one 
H3MenbMeHH« (naTeHT P<X> N 2057013, kr B 29 
B 17/00 ot 07.02.94, ony6n. 27.03.96). 

H3BecTHoe ycTpo^CTBO no3BonneT 
o6ecneMHTb nepepa6oTKy MHomx nonwMepHbix 
MaTepnanoB, b hscthocth pe3HHOTexHnnecKnx 
n3Aenn« c MeTannnMecKUM kopaom, oahsko mx 
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nepepaGOTKa b stom ycTpoflcTBe Tpe6yeT oneHb 
BbicoKnx yflenbHbix 3Hepro3aTpaT (6ojiee 1 
KBT .M/Kr p93MHbl, apMupoBaHHOfl 

MeTa/inoKOpAOM). npimeM Aawe npn cToxib 
bwcokmx 3Hepro3aTpaTax no/iynaJOTCH rpy6bie 

HOpOLUKM pe3HHbl C BblCOKUM COflepMOHMGM 

0paKL;nki, cocTOHineM* M3 KpynHbix nacTMU, 
pa3MepoM 2-5 mm, h c Manofl yAenbHofl 
noBepxHocTbio. TaKne nopowKM nMeiOT 
orpaHUMeHHyio o6jiacTb noBTopHoro 

MCnO/lbSOBaHMfl. KpOMS TOrO, B H3BeCTHOM 

ycTpo^CTBe deneHb oTAeneHnq pe3HHbi ot 
MSTanriMHecKoro KOpaa 0Ka3btBaeTCfl 
HeAOCTaTOMHoR m cocTaBnaeT 90-92%, a b 
HBKOTopbix cnyManx m 80%. 3to nponcxoAMT 
BcneACTBue toto, hto npM sHeprosaipaiax 
MeHee 500-1000 kBt.h/t b m3B6cthom 
ycTpoflcTBe He yAaeTcn C03AaTb BosAeflcTBMe 
Ha MaTepnan aoct3tohho BbicoKnx Hanp$»KeHMfi 
OABura. no stom" we npuHMHe TaKne nonnMepbi, 
xaK nawnHMpoaaHHaH oyMara c ManbJM 
coAep^aHneM noJiMSTMJieHa HM3KOH" nnoTHocTn, 
o6ojioHKa ceMAH HeraTopbix anaKOB - rpennxn m 
ApyrMx, a TaioKe KOMno3MTbi, apwupoBaHHbie 
MeTannnHecKofi npoBOJioKofi mjim 

CM HT6TMH6CKM M KOpAOM C BblCOKUM 

coAepKaHkieM nocneAHero, BOo6ine He MoryT 
6biTb nepepa6oTaHbi Ha m3B6Cthom ycrpowcTBe. 

KpoMe Toro, s n3BecTHOM ycTpoflcTBe 
cpeACTBaMM oxnawAeHMH, pacnonoweHHbiMM 

TOJlbKO B 30H8 M3MeJlbHeHMfl, H8 MOK6T 6bJTb 

o6ecneneHO AOCTaTOMHO 3Cf)CJ)eKTMBHoe 
oxna>KfleHne nepepaoaTbiBaeMoro MaTepMana, 
hto AenaeT npou,ecc M3MenbHeHHfl 
HecTa6nnbHbiM: bo BpeMfi pa6oTbi Kone6aHnq 
MaKCHManbHO^ TeMnepaTypw M3MejibHaeMoro 
MaTepnana b 30He n3MenbneHHR AOCTuratOT 
10-20°C. B pe3ynbTaTe 3HaHMTenbHaa nacTb 
nepepa6oraHHoro MaTepnana nonynaeTcyi nn6o 
b bma6 CTpeHroB, coctohlumx H3 Sojibiuoro 
Hucna cnnnujHxcji v\nv\ cnnaBUBiunxcfl MeriKnx 
MacTHM, jmco b bhab OTAenbHbix KpynHbix 
HeAopa3MonoTbJX nacTMLi. ripn 3TOM CHMMOGTCFI 
npon3B0AMTenbHOCTb ycTpoflcTBa m 
AonoriHMTeribHO yBenMHMBaiOTCfl cyMMapHbie 
SHeproaaTpaTbi. 

TexHunecKUM pe3ynbTaTOM M3o6peTeHMfl 
ABJifleTCfl pa3pa6oTKa 
BbicoKonpoM3BOAMTe/ibHoro cnoco6a 
nepepa6oTKM nojiMMepnoro MaTepnana npn 
CHHweHtiu 3HeproeMKOCTn npou,ecca v\ 
pacLiiMpeHUM Kpyra nepepa6aTbmaeMbix 
usAenurt b ycnoBHWX oahobp8M8hhoto 
B03Ae^cTBMR oKaTHH m HanpjweHMfl cABMra, a 
TaKxe pa3pa6oTKa ycTpottcTBa Ann peann3aL|nn 
3Toro cnocooa. 

T8XHHM8CKM« pe3yribTaT AOCTHraSTCfl 

cnocoooM nepepaSoTKM noriUMepHoro 
MaTepwana, BKJiK>HaK>LUMM CAaBnuaaHne 
MaTepna/ia n nocneAyioinee B03A8^cTBne 
Hanpn)KeHneM CABura b npucyTCTBUH AaB^eHnw. 
ComacHo M3o6p8T8HMK) CAaB/iMBaHne 
ocymecTB/iflfOT npn AaBneHnn or 0,7 ao 100 
Mfia, a bo3A8^ctbh8 ocymecTBriRK)T 
Hanp«>KeHneM cABura, MOAynnpOBaHHbiM no 
aMnriHTyAe c MacTOToft ot 0,3 ao 1000 Vis, u c 
rny6MHoW MOAynni^MM ot 0,05 ao 1, npn 
MaKCHManbHbix 3HaHeHnnx Hanpn>KeHHfl CABura 
ot 1 ao 50 H/mm 2 , npuneM CAaBJinBaHue m 
noc^eAyKDinee B03AeWcTBne MOAynnpoBaHHbiM 
no aMnnnTyAe HanpjDKenneM CABura 
ocymecTBJiflK)T npu oxna>KAeHvin. 

TexHunecKufl pesynbTaT AocTuraeTcw Taiwe 
ycTpoRcTBOM Anfl nepepa6oTKM nonnMepnoro 
MaTepnana, coAep>Kau^nM unriMHApuMecKkiR 
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Kopnyc c sarpysoHHbiM n Bbirpy3HbiM 

OTBepCTMflMM, BHyTpM KOTOpOrO B 30HG 

ynnoTHeHMR pacnonoKeH ynjioTH«K)inn« iuhsk 
co cnupanbHbiMM KaHaBKaMvi Ha noBepxnocTki, a 
b 30H8 M3MenbM8Hnyi pacnono)KeH poTop, 
BbinojiHeHHbifi 8 BMAe T8/ia BpaiueHkm m 
ycTaHOB/ieHHbiW KoaKcuanbHO c BHyTpeHHefi 
noBepxHocTbio Kopnyca, c o6pa30BaHki8M 
Konbuesoro 3asopa OTHOCMTeribHO Hee, c 

BOSMO)KHOCTblO Bpail^eHMJl M COOCHO C 
ynnOTHHK>mHM LUHeKOM. YCTpOflCTBO CHa6>KeHO 

cpeACTBaMM oxna>KAeHMfl poTopa m/mtim Kopnyca 
b 30He M3MenbMeHMfl. CornacHO M3o6peTeHMio 
ycTpoC^CTBO AonoriHMTenbHO CHa6>KeHO 
MOAyrtflTOpOM Hanpa)KeHM« CABura. 

yCTaHOBJieHHblM Me>KAy ynnOTHRK)U4MM LUHeKOM 
M DOTOpOM MJ1M Ha BHyTpeHHe^ nOBepXHOCTH 

Kopnyca b 30He M3Me/ibH8HHfl. 

B ycTpoficTBe MOAynPTopoM Hanpn>KeHMfl 

CABMra HB^fleTCfl KOHCTpyKTMBHblB SJieMeHT, c 

noMoinbra KOTOporo ocymecTBJifleTCH 
nepMOAMnecKoe bo BpeMeHM M3MeHeHMe 
BenMHMHbi Hanp«>KeHMJi CABMra, npM/iaraeMoro k 
nepepaSaTbiBaeMOMy MaTepMany. MsMeHeHMe 
BenMHMHbi Hanpp«eHMn CABMra bo BpeMeHM 
ocyuiecTB/ifleTCfl c onpeAe/ienHbiMM 
napaMeTpaMM: wacTOTa MOAy/iflLiMM, 

MaKCMMailbHOe 3H3M8HM8 Hanpfl>KeHMfl CABMra M 

rny6MHa MOAynnuMM. 

MoAynflTop Hanpn>KeHMfi CABMra, 
ycTaHOBneHHbiW Me>KAy y nnoTH h \o llim m LUHeKOM 
m potopom, BbinonHeH b BMA8 Tena Ma^o^ 

BblCOTbl B 0>OpMe MJ1M 3/lJlMnTMHeCKOrO 

LiM/iMHApa, pacnono)KeHHoro TaK, hto era ocb, 
napawieribHaH o6pa3yK)U4e« umjimhaps m 
npoxoAfliiiaa nepe3 era LieHTp tjdkcctm, 
coBnaAaeT c ocbio BpaineHMfl poTopa, mtim b 
cfiopMe npyiMo^ MHororpaHHoW npMSMbi, 
pacnojioweHHofi TaK, hto ee ocb, napannenbHaji 
pe6paM m npoxoA^iMan nepe3 ee u,eHTp 
Tfl>KecTM, coBnaAaeT c ocbjo BpameHMq poTopa, 
mjim b qtopMe Tena BpatneHMn, na 6oKOByio 
noBepxHocTb KOTOporo HaHeceHbi npoAo/ibHbie 
m/mjim HaKnoHHbie na3bi, pacnono>KeHHoro TaK, 
hto ero ocb Bpam,eHMH coBnaAaeT c ocbio 
BpaL^enun poTopa. (IpM stom MOAyn^TOp 
Hanpn>KeHMfl CABMra ycTaHoaneH c 
o6pa30B3HMeM KonbL;eo6pa3Hoi^ uienM 

OTHOCMTe/lbHO BHyTpeHHefl nOBepXHOCTM 

Kopnyca v\ c B03MO)KHocTbK> Bpam,eHMH. 

MoAy^nTop HanpH>KeHMw CABMra, 
pacnono>KeHHbi« Ha BHyTpeHHefl noBepxHocTM 
Kopnyca, BbinonneH b bmao Tena Mano^ BbicoTbi 
b cpopMe Konbi^eo6pa3Horo BbtCTyna, Ha 
nosepxHocTM KOTOporo HaHeceHbi npoAo/ibHbie 
m/mjim HannoHHwe na3bt, m ycTaHOBJieH c 
o6pa3oaaHMeM Korib!4eo6pa3HoW \i\em 
OTHOCHTeribHo nosepxHocTM poTopa. 

npM tik)6om, yKasaHHOM Bbiiue Mecre 
pacnono)KeHMn MOAynflTOpa HanpjwKeHMw 
CABMra LUMpMHa KoribLieo6pa3Ho^ u\em b ysKow 
MecTe cocTaBJifleT 10-90% no OTHOLueHMio k 
LunpMHe KoribueBoro 3a3opa. 

KpoMe Toro, Kopnyc b 30He ynnoTHeHM« 
m/mjim ynjioTHfliouiMfl niHeK AonoriHMTejibHO 
CHa6>KeHbi cpeAcraaMU oxna)KA8HMn. 

llOA LUMpMHO^ KOJlbLieo6pa3HO« LLieJIM B 
ySKOM M8CT8 nOHMMaeTCH HauMeHbiLiafl LUMpMHa 
KOJibueo6pa3HOM menu. 

npM BbinoriHeHMM MOAyJiflTopa Hanp«>KeHMfl 
CABMra b BMAe Tejia Mano^ BbicoTbi noA stoh" 
BbtcoTo« noHMMaeTCfj npoT«>KeHHOCTb Tena 
BAonb ocu poTopa. 

noA TenoM Manofl BbicoTbi noHMMaeTcn Tejio 
Tara^ BbicoTw, mto AMaMeTp ynjioTH^iomero 
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niHeKa npeBbiiuaeT Bbicory stoto Tena ksk 
MUHHMyM b 2 paaa. 

B HaCTHOCTM, B ycrpoficTBe OTHOUJeHUe 

BWCXJTbi MOAynaTopa HanpaweHHH cABura k 
AnaMeTpy ynnoTHniomero ojHeKa mowot 
cocTaB/iflTb (0,01-0,5):1. 

B yCTpOBCTBS, B KOTOpOM MOAy/i«TOp 

HanpH«eHM« CABMra pacnonoweH Me>KAy 
ynnoTHHioiMMM whokom m poTopoM m nMeeT 
4>opMy Tena BpameHMA, nocneAHee MO)KeT 6biTb 
BbinojweHO B Bufle Ancio mjim yceneHHora 
annnncoMAa, a b ycTpoflcTBe, b KOTOpOM 
MOAynnTop Hanpfl«eHnn QABura MMeoT cfcopMy 
anjinnTMMecKoro m/innHApa MnM npflMOM" 
MHororpaHHoW npH3Mbi, Ha 6oKOByio 
noBepxHOCTb un/inHApa v\nu npn3Mbi MoryT 6biTb 
HaHeceHbi npoAonbHbie m/mjih HaxnoHHbie na3bi. 

npn Bbino/iHeHnn MOAyn«Topa HanpjuKeHMH 
cABura b cpopMe Tena BpameHMH noA 
npoAo/ibHbiMM na3aMn noHMMaiOTCfl nasu, ocm 
KOTopbix HanpaaneHbi baohb ocm BpameHkin 
3Toro rena. (Ipn BbinonHeHMM MOAynjrrapa 
Hanpsi>KeHHFi cflBura a cfcopMe annnnTvmecKoro 
i^njiUHApa noA npoAO/ibHbiMM na3aMH 
noHMMaiOTCfl na3bi, ocm kotopwx HanpaBneHbi 
BAO/ib ocm, napannenbHOfi o6pa3yiomeft m 
npoxoAfltnefl nepe3 L^emp trkgctm i^M/iMHApa. 
npM Bbino/iHeHMM MOAy/iflTopa HanpaweHMH 
CABMra b $opMe npflMOK" MHororpaHHofl npM3Mbi 
noA npOAortbHbiMM na3aMM noHMMaioTCH na3bi, 
ocm KOTopbix HanpaBneHbi BAonb ocm, 
napannenbHofl peGpaM m npoxoAflLnefl sepes 

t^8HTp TJWKeCTM npM3Mbl. 

riOA HaKHOHHblMM na3aMM nOHMMaKJTCH 

na3bi, ocm kotopwx HanpaBJieHb) noA ymoM k 
yKasaHHbiM Bbiiue ochm. HaxnoHHbie nasbi Moryr 
6biTb BbinoriHeHbi c ymoM HaicnoHa 0,1-89° m c 
my6MH0^, npeBbiwaioinefl uiMpMHy 

Konbi;eo6pa3HoCi us,enu He 6onee mbm b 5 pas. 

Hap«Ay C yK83aHHblMH BblWe HaiOlOHHblMM 

na3aMM Ha 6okobom" noBepxH octm 
anxiMHTMHecKoro L^MTiMHApa, Tena BpaiueHMfl MnM 
npaMofl MHororpaHHoR npM3Mbi mop/t 6biTb 
BbinonHeHbi AononHMTenbHbie HamioHHbie na3bi, 
KOTopbie MiweioT BenMMMHy yrna HaKnoHa, 
OTnMHHyio ot yrna HaKnoHa yKa3aHHbix Bbtiue 
HaiuiOHHbix nasoB, m KOTopbie MHoroKpaTHo 
nepeceKawTcn c hmmm. 

B ycTpoftCTBe, b kotopom MOAyriHTop 
HanpjDKeHMH CABMra pacnonowen Me>KAy 
ynnoTHfltoLAMM WHeKOM m poTopoM M MMeeT 
4>opMy MHororpaHHOM npMSMbi, HapywHbie pe6pa 
3toR npM3Mbi iworyT 6biTb BbinonneHbi, 
HanpMMep, cKpyrneHHbiMM, a paAMyc cKpymeHMn 
HpM 3TOM MOK6T 6blTb paBeH 0,3-5 mm. A npM 
BbinonHeHMM ycTpottcTBa c MOAyn«TopoM 
Hanpfl)KeHMfl CABMra b cpopMe snnMnTMHecKoro 
i^MnMHApa pa3Mep Manofl ocm nonepeHHora 
ceneHMA sToro i^MnMHApa Momer GbiTb paBeH 
pasMepy A^aMeTpa pOTopa, a pa3Mep 6onbiuefl 
ocm 3Toro nonepeHHoro ceneHMH mowot 6biTb 
paBeH cyMwe pa3Mep0B AMaMeTpa poTopa m 

UIHpMHbl KOftbL^GBOrO 3830pa. 

B nacTHocTM, MOAyn^Top Hanpfl)KeHMp 
CABMra mo)K8t 6wTb AononHMTenbHo CHa6>KeH 
cpeACTBaMM oxna>KAeHMyi. 

npM BbinonHSHMM MOAynflTopa HanpflweHMH 
CABMra Ha BHyTpeHHeW noBepxHOCTM Kopnyca b 
tpopMe KonbL^eo6pa3Horo BbicTyna, Ha 
noBepxHOCTM KOToporo HaHeceHbi npoAonbHbie 
M/MnM HaxnoHHbie nasbi, noA npoAonbHbiMM 
na3aMM noHMMaioTcn na3bi, ocm KOTopbix 
HanpaBneHW BAonb Kopnyca, a noA HaioioHHbiMM 
na3aMM noHMMajoTCfl na3bi, ocm KOTopbix 
HanpaBneHbi noA yrnoM k stom" ocm. HaioiOHHbie 
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na3bi MoryT 6biTb BbinonHeHbi c yrnoM HannoHa 
0,1-89° m c rny6MHofl, npeBbiiuaioiAe^ uiMpMHy 
Konbueo6pa3HOM ujenM He 6onee hom b 5 pa3. 
B H3CTH0CTM, Ha OOKOBOM" noBepxHOCTM 

poTopa MoryT 6biTb pacnono>KeHbt MecMnbHbie 
LUTbipM M/MnM nnacTMHbi, MnM we na 6okobo« 
noBepxHOCTM pOTopa MoryT 6biTb BbinonHeHbi 
cnMpanbHbie KanaBKM, cnoco6cTByKDu;Me 
nepeMemeHMio MaTepMana k Bbirpy3H0My 

OTBepCTMIO. 

B ycTpoRcTBe c MOAynsiTopOM nanpfl^eHMn 
CABMra, pa3MeiAeHHbiM Me>KAy ynnoTHHioiAMM 

LUHeKOM M pOTOpOM, MOAyn«TOp M0W6T 6blTb 

ycrraHOBneH c B03MO«HOCTb»o He3aBMCMMoro MnM 

COBMeCTHOrO Bpail^eHMfl C pOTOpOM M/MnM c 

ynnoTH«ioiMMM luhokow. 

B wacTHocTM, Konbueo6pa3Hbi« BbiCTyn 
M0)KeT 6wTb BbinonHen c npyiMoyronbHbiM, 
TpeyronbHbtM v\m Tpanei4neBMAHbiM npo^JMnsM. 

TexHMMecKM^ pe3ynbTaT AOCTMraeTca TaioKe 
ycTpoi^cTBOM a^iw nepepa6oTKM nonMMepHoro 
MaTepMana, coAepwamMM i^MnMHAPMMecKMfl 
Kopnyc c 3arpysoHHbiM m BbirpysHbiM 

OTBepCTMJIMM, BHyTpM KOTOpOTO B 30He 

ynnoTHeHMfl pacnonoweH ynnoTHfijoiAMfl niHeK 
co cnMpanbHbiMM KaHaBKaMM Ha noBepxHOCTM, a 
b 30He M3MenbMeHM« pacnonoweH DOTOp, 
BbinonHeHHbifl b bmao Tena BpameHMn m 
ycTaHoaneHHbi^ KoaKCManbHo c BHyTpeHHe^ 
nosepxHocTbK) Kopnyca, c oSpasoBaHMeM 
Konbueeoro 3a3opa OTHOCMTenbno nee, c 

B03M 0)KHOCTbK) BpaLUeHMfl M COOCHO C 

ynnoTHflioiAMM umeKOM. Yctpo^ctbo CHa6>KeHO 
cpeACTBaMM oxna)KAeHMfl poTopa M/MnM Kopnyca 
b soHe M3MenbMeHM?i. CornacHO M306peTeHMtO 

yCTpO^CTBO AOnonHMTenbHO CHa6>K8HO 

AByxsneMeHTHbiM MOAyn^TOpoM Hanpp)KeHMw 
CABMra, ycTaHoaneHHbiM b 30He M3MenbHeHM«. 
Oamh sneMeHT SToro MOAynnTopa HanpnweHMn 
CABMra pacnonoweH Me«Ay ynnoTH^ioiMMM 
UJHeKOM M pOTOpOM, a BTopofi - Ha BHyTpeHHefi 
noBepxHOCTM Kopnyca. nepBbi^ aneMeHT 
MOAyntiTopa HanpRweHMfl cABura BbinonHBH a 
BMAe Tena Manofi BbicoTbi b $opMe MnM 
snnMnTMHecKoro i^MnMHApa, pacnono)KeHHoro 
TaK, hto era ocb, napannenbHan oSpasyiomefi 
L^MnMHApa m npoxoA«iMafl nepe3 era i^eHTp 
TfDKecTM, coBnaAaeT c ocbio Bpau^eHMJi poTopa, 

MnM B 0OPM6 np^MO^ MHOforpaHHOM npMSMbi, 

pacnono>KeHHoW TaK, mto ee ocb, napannenbnan 
pe6paM m npoxoAfliAafl nepe3 ee L^eHTp 
TSDKecTM, coBnaAaeT c ocbio apameHMw poTopa, 
MnM b 0opMe Tena BpaineHMn, Ha 6oKOByio 
noBepxHOCTb KOToporo HaHeceHbi npoAonbHbie 
M/MnM HaicnoHHbie na3bi, pacnono>KeHHora TaK, 
hto era ocb BpameHMH coBnaAaeT c ocbio 
BpameHMp poTopa. npM stom nepBbiW sneMeHT 
MOAynHTopa ycTaHoaneH c B03Mo>KHocTbK) 
BpameHMH m c o6pa30B3HMeM Konbi4eo6pa3HO« 
LMenM OTHocMTenbHO BHyTpeHHeK noeepxHOCTM 
Kopnyca MnM noBepxHOCTM BToporo sneMeHTa 
MOAyn«Topa HanpyweHMH CABMra. BTopo^ 
sneMeHT MOAyn«Topa HanpaweHMH CABMra 
BbinonHeH b bmao Tena ManoM BbicoTbi b cpopMe 
Konbi^eo6pa3Horo BbicTyna, Ha noBepxHOCTM 
KOToporo HaHeceHbi npoAonbHbie M/MnM 
HaxnoHHwe na3bi, m yciaHOBneH c 
o6pa30B3HMeM KonbLteo6pa3HO« menM 
OTHocMTenbHO noBepxHOCTM nepBoro sneMeHTa 
MOAynnTOpa Hanpq>KeHMn CABMra. LLlupMHa 
KonbL;eo6pa3Ho^ menM b y3KOM MecTe 
cocTaanfleT 10-90% no OTHOiueHMio k himpmho 
KonbueBoro 3a3opa. Kopnyc ycTpo^cTaa b 30ne 
ynnoTHeHMH M/MnM ynnoTHflioiMMfl oiHeK 
AononHMTenbHo CHaGweHbi cpeACTBaMM 
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oxnax^eHMR. 

B ycTpo^cTBe MOAynjrropoM HanpjWGHMH 
CABura flBnneTcn KOHcrpyKTHBHbiR anewieHT, c 
nowoinbio KOToporo ocymecTBJifieTCJi 
nepnoAnnecKoe bo bpgmghm m3mghghmg 
BenvmnHbi Hanpn>KeHMfi cflBura, npunaraeMoro k 
nepepa6aTbiBaeMOMy MaTGpwany. H3mghghmg 
BcnuHMHbi HanpawGHMH cAB/ira bo bpgmghh 
ocymecTanReTCfl c onpeAeneHHbiMM 
napaMOTpaMn: nacTOTa MOAynfmMM, 
MaKCHManbHoe 3HaneHne Hanpa>K6HUfl cABura m 
myCMHa MOAyn«MMM. 

npn BbinoriHeHMM snGMGHTa Moay^«Topa 
Hanpn>KeHHfl CABura b suae Te/ia Manofl BbicoTbi 

nOfl 3TOM" BblCOTOft nOHHMaOTCfl PI po T R>Ke H HOCTb 

Tena BAOfib ocm poTopa (m\* mto tokg caMoe, 
BAOJlb ocm ycrpoflcTBa). 

PIoa TenoM Manofl BbicoTbi noHMMaeTCfl Teno 
TaKOfl BbicoTbi, hto A^aMGTp ynnoTHHioinGro 
ULJHeKa npeBbiiuaeT ero BbicoTy KaK MUHMMyM b 2 
pa3a. 

B MaCTHOCTH, B yCTpOflCTBG BTOpofl 3J18M8HT 

MOAyii«Topa ManpyuKeHMH cflBura mokgt 6biTb 
pacnonowGH win HonocpGACTBGHHo HaA 
noBepxHOCTbK) nepsoro snoMGHTa MoqynflTopa 
Hanpfl)KeHMfl CABura, una nacTMMHO HaA 
nosepxHOCTbK) nepsoro snoMGHTa MOAynsiTOpa 
HanpfDKeHMA cABura, a nacTHMHo HaA 
noBepxHOCTbK) poTopa. noA pacnono>K6HM6M 
BToporo sjieMeHTa MOAy/iflTopa Hanpa>K6HMfi 
CABura HaA noBepxHOCTbK) nepBoro snoMGHTa 
MOAy/ifltopa noHUMaeTCH TaKoe pacnono>K6HHG, 
mto ljghtp TflttecTn BToporo sneMeHTa 
MOAynaTopa HanpawaHMH cABura HaxoAHTca Ha 
nnocKOCTM, nGpnGHAMKynapHofi ocm poTopa m 
npoxoAfliUGfl nepe3 i^eHTp tjdkgctm nepBoro 
snoMGHTa MOAynaTopa HanpawGHun CABura. 
(loA pacnono>K6HM6M BToporo snGMGHTa 
MOAy/i«Topa Hanpa>K6HMa CABura nacTHMHO HaA 
noBepxHOCTbK) nepBoro snGMGHTa MOAynflTopa 
HanpjuKeHMfl CABura, a HacTMHHO HaA 
noBepxHOCTbK) poTopa, noHMMaeTcs TaKoe 
pacnono>KeHne BToporo snGMGHTa MOAynaTopa 
HanpwjKeHMR CABura, npn kotopom ero ughtp 

TP)K6CTM CMOlHeH OT yKasaHHOM BblliJe n/JOCKOCTM 

b cTopony Bbirpy3Horo otbgpctmh Ha 
paccTOflHwe, He 6onbiuee hgm cyMMa 
nonyBbicoT Ten nepBoro m BToporo 3/ieMeHTOB 
MOAynnTopa HanpjwGHHfl CABura. HanpuMep, 
ynoMAHyToe Bbiiue cMeiueHHe MO>KeT 
cocTaBJiflTb BennHMHy, paBHyio (0,1-1) cyMMbi 
nonyBbicoT Ten nepBoro m BToporo snGMGHTOB 
MOAynfiTopa HanpjwcGHMfl CABura. 

noA wupMHofl KonbLjeo6pa3Hofl menu b 
y3KOM MecTe noHwviaeTCH HanMeHbiuee 
paccTOflHue ot noBepxHocTM nepBoro snGMGHTa 
MOAynfiTopa HanpjuKGHHH CABura ao 
BHyTpeHHeft noBGpXHocTM BToporo snoMGHTa 
MOAynyiTOpa nanpjuKGHMR CABura. 

B HaCTHOCTM, B yCTpoflCTBG OTHOUJ6HW6 

cyMMbi nonyBbicoT snewteHTOB MOAynflTOpa 
Hanpn>KeHHfl CABura k AHaMGTpy ynnoTHflKJ^ero 
ujHeKa mokgt cocraannTb (0,01-0,5): 1. 

Ecnu nepBbiR sneMGHT MOAynflTopa 
HanpHxeHun CABura MMeeT 4)opMy Tena 
Bpai^eHUP, nocneAHee mokot 6biTb BbinonneHO, 
HanpuMep, b BHAe AUCKa nnn yceneHHoro 
snnnnconAa- 

B cnynae, ecnn nepawC^ sneMeHT 
MOAynnTopa Hanpn>KeHnn cflBkira HMeeT c|)opMy 
3nnnnTMMecKoro unnnHApa nnn npflMofl 
MHororpaHHO^ npn3Mbi, to Ha 6oKOByio 
noaepxHOCTb i^nnnHApa nnn npusMbi MoryT 6biTb 
HaHeceHbi npoflonbHbte n/nnn HaicnoHHbie na3bi. 

npn BbinonHeHnn nepBoro oneiweHTa 
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MOAynflTopa nanpjuKeHviH CABura b 0opMe Tena 
BpaineHna noA npoAonbHbiMki nasaMui 
noHnwiatoTcyi na3bi, ocm KOTopbix HanpaBneHbi 
BAonb ocm BpaineHMfl 3Toro Tena. npM 
BbinonHeHMM nepsoro sneiweHTa MOAynsTopa 
Hanpn>KeHMfl cABMra b 0opMe snnMnTMHecKoro 
L^MnnHApa noA npoAonbHbiMM na3awiM 
noHMMaiOTCJi na3bi, ocm kotopwx HanpaBneHbi 
BAonb ocm, napannenbHofl o6pa3yK3iMeW m 
npoxoAfliMeR nepe3 ljghtp Tn>KecTM i^MnnHApa. 
npM BbinonHeHMM nepBoro sneMeHTa 
MOAynflTopa Hanpfl«<eHMfl CABura b 0opMe 
np«MoW MHororpaHHofl npM3Mbi noA 
npoAonbHbiMM na3awin noHMwiaioTCP na3bi, ocm 
KOTopbix HanpaBneHbi BAonb ocm, 
napannenbHOfl pe6paM m npoxoA^iMeK nepe3 

I48HTP Tfl)KeCTM npM3Mbl. 

(loA HaicnoHHbiMn nasaMM noHMMaioTCfl 
nasbi, ocm KOTopbix HanpaBneHbi noA yrnoiwi k 
yK33aHHbiM Bbiwe ocjim. HaKnoHHbie na3bi woryT 
6biTb BbinonHGHbi c yrnoM HaicnoHa 0,1-89° u c 
rny6nHo«, npeBbiLuaioi^eK wupuHy 
KortbL;eo6pa3HOM u^enn He 6onee msm b 5 pas. 

HapflAy c yKa3aHHbiMn Bbiiue HaKnoHHbiMM 
na3aMn Ha 6okoboA nosepXHOCTM 
snnMnTMMecKoro i^MnMHApa, Tena Bpai^eHMA MnM 
npHMoW MHororpaHHo^ npM3Mbi MoryT 6biTb 
BbtnonHeHbi AononHMTenbHbie HaKnoHHbie na3bi, 
KOTopue nMeioT BenMMUHy yrna HaxnoHa, 
oTnuMHyio ot yrna HaxnoHa yKa3aHHbix Bbiiue 
HaKnoHHbix nasoB, m KOTOpbie MHoroKpaTHO 
nepeceKafOTCA c hmmm. 

B ycTpo^CTBe, b kotopom nepBbitt sneivieHT 
MOAynflTopa Hanpfl)KeHM« CABura nMeeT cpopMy 
MHororpaHHO^ npM3Mbi, Hapy>KHbie pe6pa sto« 
npn3Mbi MoryT 6biTb BbinonHeHbi, b m3cthoctm, 
CKpyrneHHbiMM, a paAuyc cKpyrneHMs npw 3tom 

MOKGT 6blTb P3BGH 0,3-5 MM. 

B HaCTHOCTM, B yCTpoflCTBe, B KOTOpOM 

nepBbt^ sneMeHT MOAynnTopa Hanpn>KeHMR 
CABura BbinonHeH b <^opmg snnMnTMHGCKoro 
L;nnnHApa, pa3MGp Manofl ocu noncpcMHoro 

CGMGHMR STOrO L^nMHflpa MOKGT 6btTb p3BGH 

pa3MGpy AnaMGTpa poTopa, a paSMGp 6onbiiiG^ 
ocm 3Toro noncpGHHoro cghghua mo>kgt 6biTb 
paBGH CyMMG pa3MGpoB A^aMGTpa pOTOpa M 
tunpuHbi KonbueBoro 3a30pa. 

B HaCTHOCTM, nGpBbi^ n/nnM BTopof^ 
snoMGHTbi MOAynnTopa Hanps>KGHMfl CABMra 
MoryT 6biTb AononnnTGnbHO CHa6>KGHbi 
CpGACTBaMM oxna>KAGHMfl. 

B nacTHOCTn, KonbUGo6pa3Hbi« BbiCTyn 
mokgt 6biTb BbinonHGH c npfiMoyronbHbiM MnM 

TpanGL^MGBMAHblM npO0MnGM. 

BbinonHGHMG MOAynnTopa Hanpji)KGHMq 
CABMra (MnM nepBoro snGMGHTa MOAynnTopa - b 
ApyroM BapMaHTG BbinonHGH ha ycTpoflcTBa) b 
cpopMG snnMnTMHGCKoro LinnMHApa 
npQAnoMTMTGnbHO npM nepepa6oTK8 otxoaob 
aBTonoKpbiujeK, apMMpoBaHHbix TonbKO 
cmhtgtmhgckmm kopaom. B cnynao nGpGpa6oTKM 

M M3MGnbHGHMfl OTpa60TaHHbtX UJHH, 
apMUpOBaHHblX H MGTannMMGCKMM M 
CMHTGTMHGCKMM KOPAOM, UGnGCO06pa3H0 

BbinonHGHMG MOAynnTopa HanpflXGHMH CABura 
(unM nepBoro snGMGHTa MOAynfiTOpa) b cpopMG 

TGna BpaLUGHMfl, Ha 60KOByiO nOBGpXHOCTb 
KOTOpOrO HaHGCGHbl npOAOnbHbIG M/Mnn 

HaKnoHHbiG na3bi. BbinonHGHMG MonynyiTopa 
Hanpn>KGHMfl CABura (MnM nGpsoro snGMGHTa 
MOAynfiTopa b ApyroM cnynaa BbinonHGHMG 
ycTpoffcTBa) b 4>opMG np«Mofl MHororpaHHofl 
npM3Mbi npGAnoHTHTGnbHO a/i« nopGpa6oTKM 

OTXOAOB PG3MHOTGXHMHGCKMX M3flGnnfl C OHGHb 
BblCOKMM COAGp>KaHMGM CMHTGTMHGCKOrO KOpfla, 
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a TatoKe otxoaob pesMHOBbix npMBOAHbix 
peMHefl. 

BapbupoBaHM© ujMpMHbi Konbt;eo6pa3HoW 
u^enn b y3KOM msctg no3BormeT b HecnojibKo 
pa3 yBenuMMTb HanpqweHMe CABura b stou me/in 
no cpaBHBHMK) c Hanpn>KeHMeM CABura b 
KOJibLjeBOM 3a3ope n TeM caMbiwi co3AaeT 
ycnoBMfi atia Han6onee scJxfceKTMBHoro 
pa3pyweHnn norwMepHoro MaTepnana m era 
OTAeneHMH ot apMMpyioiAMX aneMeHTOB, Ann 
CHuweHMH yAe/ibHbix 3Hepro3aipaT Ha 
nepepa6oTKy m Ann noBbiiueHun 

npOM3BOflHTBnbHOCTM yCTpOMCTBB. 

BapbUpOBaHUe OTHOWeHMfl BbtCOTbl 

MOAy/iflTopa Hanpn)xeHnji CABura (nnn nepBoro 
s/iGMGHTa MOAy^nTopa b ApyroM BapnaHTe 
Bbino/iHeHUH) k A^aMeTpy ynnoTHqjomero uuHeKa 
b npeAenax (0,01 -0,25): 1 no3BonfleT BJiMflTb Ha 
cpeAHM^ pasviep m cfcopMy nonynaeivibix nacTMLj 
no/iwwepoB, a TatoKe MacTMij cnHTeTHMecKoro n 
MeTannoKOpAa. 

Bbino/iHeHne ycrpoHcTBa Afi« nepepa6oTKM 
nonnMepHoro MaTepnana b oahom M3 
onucaHHbix Bbiuje BapnaHTOB co3AaeT ycnoBun 
Anfl ocymecTBJieHnq CAaBfinBaHnw MaTepnana 
npu oxna)KA6HHM v\ nocneAyiomero B03AeCtoTBMH 
MOAynnpoBaHHbiM no aMnnnTyAe HanpjuxeHMeM 
CABura b npucyTCTBMM AaB/ieHUJi m npn 
oxna>KfleHMM. 

Tbkmm o6pa30M, npn nepepaooTKe 
nojiviviepHoro Maiepnana npeAnaraeMbiM 
cnocoooM B03Ae^cTBne Ha MaTepna/i 
MOAynnpoBaHHbiM no aMnrwTyAe HanpHweHweM 
CABura npn AaaneHnn m oxna>KAeHMH o6nerMaeT 
Hanano pa3pyujeHnn npeABapMTenbHO 
CAaaneHHoro Marepna^a, KOTopoe peariM3yeTCfl 

B MOMeHT B03HMKHOBeHHfl MaKCHMaHbHblX 

SHaneHM^ HanpflweHMH CABura. B pesyribTaTe 
B03A©^ctbhr yKa3aHHbiX $aicTOpo8 paspymeHne 
npoTeKaeT AOcraTOHHO stfxfeeKTMBHO m npMBOAHT 
k o6pa30BaHnto BbicoKOAUcnepCHoro nopowira, 
coAep)KaiAero MeriKne nonMMepHbie HacTni^bi m, 
b MacTHOM cnyMae, c|)parMeHTbi pa3pyweHHbix 
apMnpywiAMX bojiokoh m npoBonoKM. 
XapaxrepHo, hto noA BOSAeflcrBMeM 
MOAynnpoBaHHoro no aMnnnTyAe HanpjuKeHMH 
OABura nponcxoAUT 6wcTpoe pa3pyiueHne 
KpyneHwx HmeK CMHTeTMnecKoro KopAa Ha 
mohohhth TonmnHO^ Bcero 0,01-0,1 mm, to ecTb 
6bicrpoe npeapameHne cnHTeTunecKoro KopAa b 
nyx. 

CpaBHeHvie sanBJineMbix TexHunecKnx 
peiueHMfl c 6nn>Ka^iiJMMM aHanoraMM no3BormeT 

yTBep)KAaTb O C00TB6TCTBMM 3aflBJlfl6MblX 

TexHUHecKnx peoieHurt KpnTepnio "HOBM3Ha", a 
OTcyTCTBue b M3B6CTHbix aHanorax 

OTJlMHMTenbHblX npM3HaKOB 3aflBJlfleMblX 

cnocooa u ycTpoflcTB CBMAQTenbCTByeT o 

COOTBeTCTBUM 3aflBfifl8MblX TeXHMHeCKHX 

peweHMfl KpMTepnK) "M3o6peTaTenbCKn« 

yp0B6Hb". 

ripoBeAeHHbie McnbiTaHun npeAnaraeMbix 
cnocooa w yorpoflcTB noATBep>KAaK)T 
B03Mo>KHocTb mx ujMpOKoro npoMbiwneHHoro 

npHMeHGHHW. 

Ha cj)nr. 1 npeACTaBrteHa cxewa 
npeAnaraeMoro ycTpoRctBa (b pa3pe3e), s 

KOTOPOM MOAy/l«TOp H3npfl>K6HHH CABMra 

ycTaHOBneH Me>KAy ynnoTH«K)iAHM ujHeKOM n 
poropoM n BwnonHeH b 0opMe npnMO^ 
MHororpaHHOM npn3Mb». 

Ha $nr. 2 npeACTaBneHa cxeMa 
npeAnaraeMoro ycrpoflcTBa (b pa3pe3e), b 
kotodom MOAynflTop Hanpn)KeHM« CABura 
ycTaHOBneH Ha BHyTpeHHefi noBepxnocTH 
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Kopnyca. 

Ha c|)Mr. 3 npeACTasneHa cxeMa 
npeAnaraeMoro ycTpo^CTBa (b pa3pe3e) c 
AByxsneMenTHbiM MOAynf topom HanpaweHkm 
OABVira, b kotopom nepBbiW ero sneMeHT 
ycTaHoaneH Mex<Ay ynnoTHflioiAUM niHeKOM m 
pOTOpOM , a BTopoW - Ha BHyTpeHHefl 
noBepxHocTM Kopnyca HaA noBepxHOCTbto 
nepBoro sneMGHTa. 

Ha cfcur. 4 npeACTaaneHa cxeMa 
npeAnaraeMoro ycTpoflcTBa {b pa3pe3e) c 
AByxsneMeHTHbiM MOAyriflTopoM Hanp«>KeHnfl 
CABura, b kotopom nepsbii^ ero sneMeHT 
ycTaHoaneH Mex<Ay ynnoTHfltoiAUM niHeKOM m 
pOTODOM, a BTopoW - Ha BHyTpeHHeW 

noBepXHOCTn Kopnyca MacTMMHo HaA 
noBepxHOdbK) nepBoro sneMenTa MOAynpTopa 
HanpflKGHun CABura m nacTUHHO HaA 
noeepXHocTbio poTopa. 

Ha cfcur. 5 npeACTasneHbi pa3nnMHbie 
<$opMb) BbinoriHeHMfl MOAynflTopa Hanpfl>xeHHB 
CABura (b ceHeHMM, nepneHA^KyruipHOM ocu 
MOAy/iflTopa, coBnaAaraiAefi c ocbio Bpau^eHUJi 
poTopa): 

a), 6), b) - MOAynflTopbi HanpjweHua CABura 
(urtu ero nepBbie 3neMeHTbi), ycTaHOBneHHbie 

Me)KAy ynjlOTHfllOlAMM UJHeKOM u potopom M 

Bbino/iHeHHbie b iopMe Tena Bpau^eHun c 
npoAonbHWMM na3aMn Ha 6okobo« 
noBepxHOCTH, b cfeopMe snjinnrnHecKoro 
L\nnnHApa v\ b <#opMe npnMO^ MHororpaHHOM 

npMSMbl, COOTBeTCTBeHHO; 

r) - MOAyriflTop Hanpn>KeHMfl CABura, 
ycTaHoaneHHbifl Ha BHyTpeHHeft noBepxHOCTn 
Kopnyca (win BTopoi^ sneMeHT MOAyriflTopa 
Hanp«>KeHHfl CABura). 

YcTpoWcTBO Ann nepepa6oTKM nonnMepnoro 
waiepnana, M3o6pa>KeHHoe Ha 0nr. 1, coAepwuT 
Kopnyc 1 c 3arpy30MHbiM OTBepcrneM 2 n 
Bbirpy3HbiM OTBepcTneM 3. BnyTpn Kopnyca 1 b 
3one 4 ynnoTHeHMfl pacnono)KeH ynnoTHfuomuft 
WHeK 5 co cnnpanbHbiMn KaHaBKawn Ha 
noBepXHOCTM, a b soHe 6 H3MeribMeHMfl 
pacnonoxeHbi MOAy/iflTop 7 HanpnweHMH CABura 
m poTop 8. MoAynflTop 7 Hanpn>KeHMJi CABura 
BbinoriHeH b bhas n pa mom MHororpaHHOfl 
npn3Mbi m ycTaHOBneH c 06pa30B3HHeM 
Konbi^eo6pa3HO^ menu 9 OTHOCMTenbHO 
BHyTpeHHefl nosepXHOCTM Kopnyca. a poTop 8 
ycTaHOBneH c o6pa30BaHueM KO/ibueBoro 
3asopa 10 OTHOCMTenbHO BHyTpeHHe^ 
noBepXHOCTM Kopnyca. npn stom ynjiOTHHJOinn^ 
ujHeK 5 m poTop 8 ycTaHOBneHbi coocho, a ocb, 
napannenbHan pe6paM m npoxoAfliAan nepes 
i^eHTp TJDxecTM npjiMoW MHororpaHHOM npH3Mbi, 
coBnaAaeT c ocbto BpameHHJi poTopa. 

YCTpO^CTBO CHa6)KeHO CpeACTBaMM 11 

oxnauKAeHkifl Kopnyca b 30Hax ynnoTHeHun n 
M3MenbMeHnn, a raiOKe cpeACTBOM 12 
oxna>KAeHMq ynnoTH^raiAero uiHeKa, cpeACTBOM 
13 oxnajKAeHun MOAy/iflTOpa Hanpn>KeHMH 
CABura m cpeACTBOM 14 ox/ia)KAeHM« poTopa. 

YcTpoitoTBO ah« nepepa6oTKH nonnMepHoro 
MaTepnana, M3o6pa>tceHHoe Ha 0nr. 2, coa9P>kmt 
Kopnyc 1 c 3arpy30HHbiM OTBepcTneM 2 m 
BbirpyaHbiM OTBepcrneM 3. BnyTpn Kopnyca 1 b 
30He 4 ynnoTHeHUR pacnono>KeH yn/ioTHfifoiAM^ 
luhok 5 co cnnpanbHbiMH KaHaBKawn Ha 
noBepXHOCTM, a b 30He 6 M3MenbHeHHfl 
pacnonoxeH poTop 8, ycTaHOBneHHbifl c 
o6pa30BaHneM KoxibueBoro 3asopa 10 
OTHOCMTenbHO BHyTpeHHefl noBepXHOCTM 

Kopnyca m coocho c ynnoTH«K)iAMM niHeKOM 5. B 
30He M3MenbMeHnn 6 Ha BHyTpeHHefl 
nosepXHOCTM Kopnyca pacnono>KeH MOAyriflTop 



CO 
KD 
CO 



-9- 



to 

-M 

CO 

o> 
01 
o 



15 Hanpfl)KeHMPi CABura, BbinonHGHHbifl b cpopMe 
Konbueo6pa3Horo BbtcTyna, Ha noBepxHoc™ 
KOToporo HaHeceHbi npoAonbHbie na3bi. Me>KAy 
MOAynflTopoM 15 HanpswceHHH CABura h 
noBepxHocTbho poTopa 8 o6pa30BaHa 
Konbi4eo6pa3Han menb 9. ycrpoficTBO CHa6>KeHO 
cpeAcreaMM 11 oxna>KAeHHfl KOpnyca b 30Hax 
ynnoTHeHnn m wsMeribMeHMH, a Taiwe cpeACTBOM 

12 oxna>KAeHHfl ynnoTHHiomero niHeKa n 
cpeACTBOM 14 oxjiaweHMfl poTopa. 

YcrpoWcTBO Ann nepepa6oTKM nonuMepHoro 
MaTepviana, M3o6pa>KeHHoe Ha (pw\ 3, coAepwuT 
Kopnyc 1 c 3arpy30MHbiM OTBepcrneM 2 h 
Bbirpy3HbiM OTBepcTneM 3. BHyTpn Kopnyca 1 b 
30He 4 ynnoTHeHMJi pacnono>KeH ynnoTHfliomnfl 
ujHeK 5 co cnnpanbHbiMn KaHaBKaMM na 
noBepxHocTM. a b 3one 6 w3MenbHeHnn 
pacno/ioxeHbi nepBbifl aneivieHT 1 6 MOAynjiTopa 
HanpqweHMfl CABura, BbinonHeHHbiB b cpopMe 
snnnnTwnecKoro unnnHApa, h poTop 8. Taiotce b 
30H6 M3MenbMeHMfl 6 Ha BHyTpeHHefl 
noBepxHocTM Kopnyca hsj\ noBepxHocrbto 
nepBoro sneMGHTa 1 6 MOAynflTopa pacnono>KeH 
BTOpott GneiwieHT 17 MOAynnTopa Hanpfl>»ceHnq 
CABura, BbinonHeHHbifi b cpopMe 
Konbneo6pa3Horo BbicTyna, Ha noBepxHoc™ 
KOToporo HaHeceHbi npoAonbHbie na3bi. Me>KAy 

nepBbJM H BTOpblM 3/ieMeHTaMM (16 m 17 

cooTBeTCTBeHHo) MOAynflTopa nanpq>KeHMfl 
CABura o6pa30BaHa KonbLieo6"pa3HaH menb 9. 
Potop 8 ycTanoBneH c o6pa30BaHH9M 
KOJibijeBoro 3a30pa 10 othocm Ten bHO 
BHyTpeHHeW noBepXHOCTn Kopnyca. 
YnrtOTHfliOLUM^ uJHeK 5 w poTop 8 ycTaHOB/ieHbi 
coocho, a ocb annnnTMHecKoro ijwnHHApa, 
napanneribHan o6pa3yK>mefl quriMHApa w 
npoxoAfliMan nepe3 era i^eHTp TjixecTM, 
coBnaAaeT c ocbto epameHi/m poTopa. 

YCTPOKCTBO CH36>KeHO CpOACTBaMU 11 

oxnaJKAeHMfi Kopnyca b 30Hax ynnoTHeHWH h 
M3MeribHeHHfl, a Taicxe cpeACTBOM 12 
oxna>KAeHMfl ynnoTHJuomero WHeKa, cpeACTBOM 

1 3 oxna>KAeHnn nepBoro aneMeHTa MOAynaTopa 
HanpyweHHH CABura h cpeACTBOM 14 
oxna>KAeHnq poTopa. 

ycTpoficTBO Ann nepepa6oTKM nonnMepHoro 
MaTepnana, M3o6pa>KeHHoe Ha <pwr. 4, coAepwuT 
Kopnyc 1 c 3arpy30HHbtM OTBepcrneM 2 u 
Bbirpy3HbiM OTBepcTneM 3. BHyTpH Kopnyca 1 b 
30He 4 ynnoTHeHun pacnonoweH ynnoTHflJomn^ 
UJHeK 5 co cnnpanbHbiMM KanaBKaMU Ha 
noBepxHocTM, a b 3one 6 HSMenbMeHWfl 
pacnono)KeHbi nepBbifl aneiwieHT 1 6 MOAynnTopa 
Hanpq>KeHMfl cABVira, KOTopbifl BbinonHen b 
cpopMe AncKa, Ha 6oKoayjo noBepxHocTb 
KOToporo HaHeceHbi npoAonbHbie na3bi, m poTop 
8. KpoMe Toro, b 30He H3MenbHeHH« 6 Ha 
BHyTpeHHefl noBepxHocTM Kopnyca pacnonoweH 
BTopofl sneMeHT 17 MOAy/i«Topa HanpfweHHfl 
CABura, Bbino/iHeHHbiW b cpopMe 
KonbL^eoGpasHoro BbicTyna, Ha nosepxHOCTn 
KOToporo HaHeceHbi npoAonbHbie na3bi. flpn 
3tom BTopoB sneiwieHT 17 MOAy/iyiTopa 
Hanpfi>KeHMfl CABura pacnonoweH HacTMHHO hba 
noBepXHOCTbio nepBoro 3JieM6HTa m nacTUHHO 
HaA noBepXHOCTbio poTopa. nepBbifi oneMSHT 16 
MOAy/iflTopa HanpnweHUfl CABura m BTopoH 
sneivieHT 17 MOAynaTopa HanpyweHkm CABura 
ycTaHoaneHbi c o6pa30BanneM Koribi^eo6pa3HoR 
menu 9 Me>KAy hmmh, a poTop 8 ycTaHosneH c 
o6pa30BaHneM KonbueBoro 3a30pa 10 
OTHOcnTenbHo BHyTpeHHert nosepXHOCTM 
Kopnyca. ynnoTHHiomiifl uuHeK 5 m poTop 8 
ycTaHOBneHbi coocho, a ocb BpameHMH nepBoro 
sneMeHTa 16 MOAynfiTopa HanpjwKeHMH CABura 
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coBnaAaeT c ocbio BpameHns poTopa. 
yCTpOflCTBO CHa6>KeHO cpeACTBawn 11 

oxna>KAeHHfi Kopnyca b 30Hax ynnoTHeHna m 
MSMenbMeHMP, a Taiwe cpeACTBOM 12 
oxna>KAeHMfl ynnoTHflioiAero WHeKa, cpeACTBOM 
13 oxna>KAeHnn nepBoro aneMeHTa MOAynnTopa 
Hanpfl)KeHHfl CABura v\ cpeACTBOM 14 
oxnajKAeHnq poTopa. 

ycTpof^cTBO Ann nepepa6oTKH nonnMepHoro 
MaTepnana, nao6pa)KeHHoe Ha <pnr. 1, pa6oTaeT 
cneAyioiAUM o6pasoM. 

B 3arpy30HHoe OTBepcTue 2 Kopnyca 1 
paBHOMepHO 3acwnaioT npeAHa3HaM6HHbi« Ana 
n3Menb^6Hkifl MaTepnan b bmao KycKOB 
aBTOMo6nnbHo^ uinHbi, apwinpoBaHHoW 
cnHTeTunecKuM v\ MOTannoKOpAOM , co cpgahum 
paaviepoM KycKOB 30x30x20 mm. nonaAafl b 30Hy 
ynnoTHeHna 4, MaTepnan 3axBaTbiBaeTcn 
cnnpanbHbiMM KaHaBKaMn ynnoTHflioiAero niHeKa 
5 n, noABeprancb nocTeneHHOMy OKaTnio npn 
oxna^eHnn, TpaHcnopTupyeTcn k MOAyn«Topy 
7 HanpwKeHMfl CABura. Oxna)KAeHMe ycTpoKcTBa 
ocymecranReTCH nyTeM noAaMn xnaAareHTa b 
cpeACTBa 1 1 oxna)KAeHHfl rapnyca m b cpeACTBa 
12 oxnawAeHUJi ynnoTHHWi^ero niHeKa, 
cpeACTBa 13 oxna>KAeHHfl MOAynnTopa 
Hanpfl>KeHMn CABMra w cpeACTBa 14 oxna>KAeHM* 
poTopa. HenocpeACTseHHo nepeA MOAynflTopOM 
7 Hanp«>KeHnyi CABura, a Taiwe b 
Konbueo6pa3HOM menu 9 Me>KAy MOAynnTopoM 7 
HanpjwKeHHfl CABura m BHyTpeHHeW 
noBepXHOCTbio Kopnyca 1 o6pa3yeTca nnoTHbi^ 
cno« nepepa6aTbiBaeMoro MaTepnana. 
BosAeftcTBkte Ha stot cno« MOAyJinpOBaHHoro 
no aMnnnTyAe Hanpfl)KeHnn CABura b ycnoBUflx 
B03Ae^cTBHfl AaBneHMfl v\ oxna>KAeHM?i 
npuBOAUT k TOMy, mto, nocTynas b 30Hy 
nsMenbHeHnw 6, b Konbueo6pa3HO« u\em 9 
MaTepnan HaMUHaeT nocTenenHO 

pacTpecKMBaTbcn m pa3pyiuaTbCfl. 3tot npOLiecc 
Han6onee scficpeKTHBHO npowanneTCfl OKono 
MMeioiAMXcq BHyTpn KycKa lunHbi pa3HOro pOAa 
BKniOHeHMR, B TOM MMcne OKono KyCKOB 

MeTannnnecKo^ npoBonoKM n BonoKOH 
CMHTeTM^ecKoro KopAa, KOTopwe nrpaioT ponb 
KOHL^eHTpaTopoB Hanpn>KeHnR. B pe3ynbTaTe 
nponcxoAUT 6biCTpoe OTAenen^e pe3«Hbi ot 
sneMeHTOB cnHTeTunecKoro m MeTannorapAa, a 
Taicxe OAHOBpeMBHHoe paspyujeHkie peanHbi ao 
6onee MenKnx cpparMeHTOB. B AanbHefliueM, a 
Konbi^esoM 3a30pe 10 Me>KAy KopnycOM 1 n 
pOTopoM 8 npoi^ecc pa3pyiueHnw MaTepnana 
3aBepiuaeTc« o6pa3oeaHneM 
BbicoKOAHcnepcHoro pe3HHOBoro nopoiuKa, 

OCB060>KAeHHblX OT pe3HHbl KyCOHKOB 

MeTannnnecKOi^ npoBonoKM n cnHTeTMHecKoro 
nyxa, nonyneHHoro us pa3pyujeHHbix BonoKOH 
cMHTeTMnecKoro KopAa. (locTeneHHo 
npoABuraficb no KonbijeBOMy 3a3opy 10 k 
Bbirpy3HOMy OTBepcrnio 3, nonyseHHan CMecb M3 

H3CTM14 pe3MHOBOrO nOpOUJKa. KyCOMKOB 

npoBonoKM m cnHTeTMMecKoro nyxa oxna)KAaeTCfl 
m BbicbinaeTCH M3 Bbirpy3Horo OTBepCTMJi 3 c 
TeMnepaTypofl 30-40°C. B AanbHefiweM 3Ta 
CMecb mokgt 6biTb nerra pa3AeneHa Ha 

OCHOBHbie KOMnOHeHTbl (pe3HHOBblfl nopoiuoK, 

MeTannnnecKan npoBonoKa, Menxne BonoKHa 
Hnn nyx cnHTeTvmecKoro KopAa) c noMombio 
MamMTHOM m Bn6poB03AyuJHOM cenapai^Mn. 

ycTpoi^CTBO Ann nepepa6oTKM nonnMepHoro 
MaTepwana, M3o6pa>KeHHoe Ha (pur. 2, pa6oTaeT 
aHanornHHO ycTpo^cTBy, M3o6pa>KeHHOMy Ha 
cpur. 1. ycTpo^CTBO Ann nepepa6oTKn 
nonnMepHoro MaTepnana, M3o6pa>KeHHoe Ha 
<pnr. 3, pa6oTaeT cneAyioiMHM o6pa30M. 
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B 3arpy30HHoe oTBepcTue 2 KOpnyca 1 
paBHOMepHO 3acbina»oT npGAHa3HaM6HHbifl Ann 
M3MenbH6Hkin MaTepnan b BUfle xycKOB 

aBTOM06nnbHOf^ WMHbl, apMMpoBaHHofl 
CMHT6TMM6CKMM H MQTan/lOKOpAOM , CO CpeAHMM 

pa3MepOM KycKOB 30x30x20 mm. nonaAan b 30Hy 
ynnoTHeHUfl 4, Maiepnan 3axaaTbiBaeTCfl 
cnnparibHbiMM KaHaBKaMn ynnoTHfliomoro WHGKa 
5 m, noABepraflCb nocTeneHHOMy OKaTwo npn 
oxjisukaghhh, TpaHcnopTupyeTCA k 
Ko^bueo6pa3Ho« u\em 9, o6pa30BaHHofl 
nepBbiM 3/ieMeHTOM MOAynflTopa 1 6 
HanpjuKeHi/m CABura n btopnm anGMGHTOM 
MOAy/iflTopa 17 Hanp«>KeHMfl CABura. 
Oxna>KAeHMe ycTpoflcTBa ocymocTBrmGTCfl 
nyTeM noAann xnaAaroHTa b cpeACTBa 11 
oxna)KA©HMH Kopnyca h b cpgactbb 12 
ox^a>KAeHHfl ynnoTH« torero niHeKa, cpeACTBa 
1 3 oxna>KAeHMfl nepBoro anGMGHTa MOAynaTOpa 
HanpawGHkm CABura n cpeACTBa 1 4 oxnawAGH^m 
poTopa. HenocpeACTBeHHo nepeA nepBbiM 16 m 
btopwm 17 sjieMemaMu MOAy/iRTopa 
HanpawGHua CABura, a Taiwe b Konbueo6pa3Hofi 
\i\env\ 9 o6pa3yeTcn nnoTHbifl cnofi 
nepepa6aTbiBaeMoro MaTGpwana. BosagHctbhq 
Ha 3tot cnofl MOAynnpOBaHHoro no aMnnnTyA© 
Hanp«)KeHM« CABura b ycnoBunx bosasWctbha 
AaBneHMA m ox/ia>KAeHHfl npuBOAMT k TOMy, hto, 
nocTynafl b 30Hy M3M6nbMGHMfl 6, b 
KoribL(eo6pa3HoPi u\env\ 9 MaTepMan HanwHaer 
nocTeneHHo pacTpecKMBaTbcn h pa3pywaTbCfl. 
3tot npouecc Han6o;iee 3cJxJ)GKTHBho 
npowanneTCfi okojio hmgjoiuhxca BHyTpn KycKa 

WUHbJ pa3HOrO pOAa BKniOHGHHtt, b tom Mucne 

okojio nycKOB MBTannnMecKofl npoBonoKM m 

80HOKOH CHHTGTHMGCKOrO KopAa, KOTOpblB 

nrpaioT ponb KOHLjeHTpaTopoB Hanpq>KGHH&. B 
pe3ynbTaTe, nponcxoAUT 6bicTpoe otagjighhq 
pe3HHw ot aneMeHToa cHHTGTHHGCKoro n 
MeTannoKopAa, a TaioKe oAHOBpeMeHHoe 
pa3pyiueHne p63HHbi ao 6onee Menwx 
cpparMGHTOB. B AanbHBttiuGM, b KonbLjGBOM 
sa30pe 10 Mex<Ay KopnycoM 1 u pOTOpOM 8 
npouecc pa3pyuiGHHH MaTepnana 3aB6pwa6TCfl 
o6pa30BaHneM BbicoKOAncnepcHoro pe3MHoaoro 

nOpOUJKa, OCB06o>KAeHHblX OT p63UHbJ KyCOHKOB 

MeTannnMecKO^ npoBonoKU h cnHTeTunecKoro 
nyxa, nonyMGHHoro us pa3pywGHHbix bojiokoh 
CHHTeTHMecKoro KopAa. nocTeneHHo 
npoABMrancb no KO/ibi^eBOMy 3a3opy 10 k 
Bbirpy3HOMy oTBepCTMto 3, nonyHGHHan cMecb us 
nacTnij pe3HHOBoro nopoiuKa, KycoMKOB 
npoBorioKM h CMMTeTMMeCKoro nyxa oxna>KAaeTCfl 
u BbicbinaeTcn H3 Bbirpy3Horo otbgpctmh 3 c 
TeMnepaTypott 30-40°C. B Aa/ibHGfliiJGM 3Ta 
CMecb mokst 6wTb nerKo pasAeneHa Ha 

OCHOBHbie KOMnOHQHTbl (pe3HHOBblM nopOWOK, 

MeTannnHecKan npoBonoKa, MeriKne aonoKHa 
unw nyx CMHTeTMHecKoro KopAa) c noMoinbto 
MarHMTHOM m Bn6poB03AyiuHOM cenapai4MM. 

YcTpoflcTBo Ann nepepa6oTKM nonnMepHoro 
MaTepkiana, M3o6pa>K6HH06 Ha cpHr. 4, pa6oTaeT 
aHanon/MHo ycTpoC^CTBy, M3oSpa>KeHHOMy Ha 
$Mr. 3. 

npeAnaraeMbifl cnoco6 nonyMeHun nopoiuKa 

H3 apMUpOBaHHblX peSMHOTeXHMMeCKMX M3A©nnK 

m ycTpoftoTBa Ann ero ocyiAecTaneHMfl mojkho 
nponnnracTpupoBaTb cneAyKJiMMMM npuMepaMM. 
npHMep 1 . 

B 3arpy30MHoe OTBepcTue ycTpoCfCTBa 
(cxeMa ycTpoC^cTBa npGACTaBnGHa Ha cj)nr, 1 , c 

TGM OTnUHUGM, MTO MOAynflTOp Hanpfl)KGHV1fl 
CABHra BbinO/lHGH B COOTB6TCTBUU c 0nr. 56 B 

cfrDpMG snnnnTUHGCKoro LtunnHApa) noAatOT 

OTXOAbJ pGSMHbl C TGKCTMJlbHblM KOpAOM B BHA© 
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KycKOB pa3MGpoM 20x20x10 mm. MaTepnan 
CHaHana noABGpraror CAaanuBaHkiio noA 
AaanGHMGM 0,7 Mlla npu oxna^eHMn, a sbtgw 
noABGpratoT bo3agActbhk) HanpRKGHUGM 
CABura, MOAynnpOBaHHbiM no aMnnnTyAG c 
MacTOTO^ 3 V\\ c rny6nH0fl MOAynsi^nn 0,3 npu 

M3KCM Ma/lb HO M SHaHGHHH H3npR>KGHMfl CABMra 

1,0 H/mm 2 , npu Aas^GHUM 0,7 Mlla n npu 

OXJia>KAGHMH. OXJISUKAQHMG OCyiAGCTBTIJIKJT 

nyTGM noAann noTOKa xnaAarGHTa (boaw) c 
HananbHofl TGMnGpaTypoK +15°C b CKB03Hbi6 
KaHanw Ann oxna>KAGHnq, BbinonHGHHWG b 
CTGHKax Kopnyca ycTpoflcTBa, a tbiokg b 

ynnOTHJIIOlAGM UJHGKG, MOAy/IBTOpG HanpB)KGHHH 

cflBMra m poTope. 

B p63y/ibTaT6 nonynaioT CMGCb, cocTOfliAyio 

M3 CfJparMGHTOB TGKCT M/l bH 0 TO KOpAa B BHAQ 

nyxa (to GCTb bojiokoh AnnnoW 2-20 mm) m 

nopOLUKa pG3HHbl. CMGCb pa3AGn?1K)T 

Bn6poB03AyuJHO« CGnapaunG^. nonynGHHwi^ 

nOCJIG pa3AGnGHH« nopOUJOK pG3MHbl AaGT B 

pG3ynbTaTG npocGBa Ha chtg c pasMGpoM 

flMG^KM 1 MM 0CT8T0K 35 MaC.%. OCTaTOK 
PGSMHbl Ha KOpAG COCTaBnflGT 2,5 Mac.% OT 
HCXOAHOro KOJIMMGCTBa pG3HHbl. 

npon3BOAMTGribH0CTb npouGCca cocTaanwGT 31 

Kr/H, yAGTIbHblG 3HGpr03aTpaTbl Ha H3MGnbHGHMG 

- 0,45 kBt.h/k[\ 
npuMGpbi 2-9. 

npoL\ecc npoBOAflT aHanornMHO npuMepy 1. 

flnn KaxcAoro H3 npMMGpoB b Ta6nnuo 
npuBGAGHbi: cxGMa ycTaHOBKM, Tun MOAyn«Topa 
HanpflXGHMA CABura, napaMGTpbi npoBGAGHUB 
npoL^Geca (ABBnGHLtG, MaKcuMaribHoe 
Hanpa>KGHM© CABura, MacTOTa n my6nHa 
MOAyJi«i^MM), xapaKTGpucTMKH nonynaGMoro 
nopoaiKa, a tbiokg npon3BOAHTGnbHocTb 
npouecca m yAenbHbtG SHGprosaTpaTbi m np. 

B pG3ynbTaTG nonynaioT CMGCb, cocTowiAyio 

M3 CpparMGHTOB TGKCTMJIbHOro KOPAa B BMA© 

nyxa m nopoiuKa pGSMHbi, KOTopyra pa3AGHHK)T 
nyTGM Bn6poB03AyLiiHOM cGnapaunn. 

llpMMGp 10. 

MSMGnbHGHUG OCyt^eCTBJiniOT B 

cootbgtctbum co cnoco6oM no A. C. CCCP 
1434663. napaMGTpw npoi4GCca n 
xapaKTGpucTMKa nonyMGHHoro nopoiuKa 
npuBGAGHbi b Ta6nkmo. 

llpHMGpbl 11-16. 

npoi^GCC npoBOAflT aHanornMHO npMMGpy 1 , 

HO B K3HGCTBG MSMGnbHaGMOfO MaTepHa^a 

McnonbsywT oTxoAbi aBnaujMH. 

flnfl Ka>KAoro M3 npuMGpoB b Ta6nni^G 
npuBGAGHbi: cxGMa ycTaHOBKM, Tun MOAy/i«Topa 
Hanpfl>KGHMfl CABura, napaMGTpbi npoBGAGHUfl 
npoL\Gcca (AaBnGHuG, MaKCMManbHOG 
Hanpfl>K6HH6 CABura, MacTOTa m rny6nHa 
MOAynnuuM), xapaKTGpucTHKn nonynaGMoro 
nopoiuKa, a tbiokg npon3BOAHTGribHOCTb 
npoL^GCca m yAGnbHbiG 3HGpro3aTpaTbt m np. 

B pG3ynbTaTG nonynaroT CMGCb, cocTOflmyio 
M3 CpparMGHTOB KopAa b BUfle nyxa n nopoaiKa 

peSMHbl, KOTOpyK) pa3AGTlflK)T nyTGM 

Bw6pOB03AywHov» cenapaL^MM. 

npMMGp 17. 

M3MGJlbHGHHQ OCy lAGCTBim K)T B 

cootbgtctbmm co cnoco6oM no A. C. CCCP 
1434663. napaMGTpbi npoijGcca v\ 
xapaKTGpucTHKa nonyMGHHoro nopowKa 
npHBGAGHbl b Ta6nnL^G. 
npMMGpw 18-23. 

ripoi^Gcc npoBOAflT aHanornMHO npuMGpy 1 , 
ho b KaHGCTBG MSMGnbMaGMoro MaTGpuna 
ncnonb3yjoT pG3HHy c MGTa/in mhgckh m m 

TGKCTMnbHbIM KOpAOM. 
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CxeMa ycTaHOBKn, Tun MOAynflTopa 
nanpjweHUH cABura, napaiwieTpbi npoaefleHnw 
npoijecca (AaBneHMe, MaKCHManbHoe 
Hanp«>KeHne CABwra, nacTOTa m rny6nHa 
MOAynflUMn), xapaKTepucTMKn nonyMaeMoro 
nopoiuKa, a Taiwe npon3BOAnTenbHocTb 
npoi^ecca n yAenbHbie 3Hepro3aTpaTbi m t.a. 
npusefleHbi b Ta6nnije. 

B pe3yjibTaTe nonynaioT ciwecb, cocTOflmyio 

M3 Ct)parM6HTOB KOpfla B BMA6 OTpe3KOB 

npoBO/ioKH An^Hofl 3-15 mm, cfrparMeHTOB 
bojiokoh TeKCTunbHoro KopAa b bha© nyxa M 
nopoiuKa pe3HHbi, KOTopyio pa3AenaioT nyTeM 
MamnTHo^ h nocneAyioinefl Bn6poB03AywHofl 
cenapaunn. 

(IpvtMepbi 24, 25. 

M3MenbHeHne ocymecTBnaiOT b 
cootb©tct bum co cnocoooM no A.C. CCCP 
1434663 u b ycTpoficTse no naTemy PO 
2057013 cooTBeTCTBeHHO. HapaMeTpbi 
npoijecca h xapaKTepucTHKa nonyneHHoro 
nopOLUKa npuBeAeHbi b TaSnwLje. 

IlpuMepbi 26, 28, 30, 32, 34. 

npouecc npoBOflm aHanorwMHO npniviepy 1. 

CxeMa ycTaHOBKn, MaTepaan, Tun 
MOAyn^Topa HanpflweHtw cABura, napaMGTpbi 
npoBeAeHun npoL^ecca (AaBneHMe, 
MaKCHManbHoe Hanp««eHne cABura, nacTOTa h 
rny6nHa MOAynnunn), xapaKTepucTMKn 
nonynaeMoro nopoiuKa, a Taiwe 
npon3BOAHTenbHocTb npoijecca n yAenbHbie 
3Hepro3aTpaTbi m t.a. npuBeAeHbi b Ta6nw4e. 

ripMMepbi 27, 29, 31, 33, 35. 

H3MenbHeHne ocymecTBnflJOT b ycTpoflcTBe 
no naTemy Pd> 2057013. napaMeTpbi npouecca 
h xapaicrepucTMKa nonyneHHoro nopoiuKa 
npuBeAeHbi b Taonvme. 

TaKMM o6pa30M, npeAnaraeMbie cnoco6 n 
ydpokicTBa (bo Bcex onwcaHHbix Bwnie 
BapnaHTax) no3BonflioT yBenuMMTb 
nponsBOAHTeribHOCTb h CHM3HTb 3Hepro3aTpaTbi 
npki nonyneHHH nopoiuKOB H3 nonHMepHbix 
MaiepnanoB, a Taiwe no3BonfiioT nonynaTb 
noponiKM BwcoKoro KaMecTaa H3 nepBUMHbix 
nonnMepoB h no/iMMepHwx otxoaob, b 
MacmocTH M3 nonviMepHbix MaiepnanoB, 

apMMpOBaHHblX BblCOKOnpOHHbIMM BOflOKHaMU M 

MeTannnHecKort npoBonoKofl, a Taiwe 
paciiJMpMTb Kpyr nepepa6aTbiBaeMbix M3Aennfl h 
noBbicnTb CTeneHb OTAeneHHH nonwMepa ot 
apMHpyioujHX bojiokoh m MeTannHMecrofl 

npOBOJIOKM. 

(DopMyna M3o6peTeHnn: 

1. Cnoco6 nepepa6oTKM nonHMepnoro 
MaTepnana, BKmonaioiMHfl cAaannBaHne 
MaTepMana n nocneAyiomee B03AeflcTBne 
Hanps)KeHMeM cABura b npucyTCTBun AaaneHHp, 
OTn una iolum flea tom, mto CAaBiiMBaHne 
ocyiAecTB/iflK)T npu AaaneHHH ot 0,7 ao 100 
Mria, a B03AeRcTBue ocymecTBnfltOT 
Hanpfl)KeHMeM CABwra, MOAynupOBaHHbtM no 
aMn/iMTyAe c nacTOTOfi ot 0,3 ao 1000 ft* m c 
my6nHOfl MOAynHLjHH ot 0,05 ao 1 npM 
MaKcuMajibHux 3HaMeHHflx Hanpn>KeHMfl cABura 
ot 1 ao 50 H/mm 2 , npuHGM CAaannBaHne n 
nocneAyioiAee B03Ae^cTBne MOAynnpoBanHbiM 
no aMnnnryAe Hanpn>KeHVieM CABkira 
ocymecTBnfltOT npn oxna)KAeHnn. 

2. YcTpoRcTBO Ann nepepa6oTKM 
nonnMepHoro MaTepnana, coAepKamee 
CHaoweHHbifl 3arpy30MHbiM n Bbirpy3HbiM 
OTBepcTMflMn umiuHAPKHecKufi Kopnyc, BHyTpn 
KOTOporo b 30He ynnoTHeHun pacno/io)KeH 
ynnoTH«jou^M« luh6k co cnnparibHbiMM 
KaHaBKaMn Ha noeepxHOCTH, a b soho 
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M3MenbHeHnq pacnono>KeH poTop, 
BbinonHeHHbiW b BHAe Tena apameHnq m 
ycTaHOB/ieHHbifl KoaKcuanbHo c BHyTpeHHefl 
nosepxHocTbK) Kopnyca, c o6pa30BaHneM 
Konbueeoro 3a3opa oTHOCMTenbHo Hee, c 

B03MO)KHOCTbK) BpaiAeHHW M COOCHO C 
yn/lOTHflJOLUHM LUHeKOM, npM 3TOM yCTpOfiCTBO 

cHa6>KeH0 cpeACTBaMM oxxia^KAeHMyi poTopa 
n/ujin Kopnyca b 30He H3MenbHeHMf>, 
OTrwMaioineecfl TeM, mto oho AononHMTenbHO 
cHa6>KeH0 MOAyn^TopoM Hanpn>KeHHfl CABura, 
pa3Meii;eHHbiM b 30He ^3MeribMeHMfl, m/im Me>KAy 
ynnoTHflioiAUM liiHeKOM m pOTOpOM, hah Ha 
BHyTpeHHetf noBepxHOCTM Kopnyca, npn stom 
MOAynflTOp Hanpfl)KeHMJi CABura, pasMeineHHbiW 

M©>KAy ynnOTHflKDlAUM liJHeKOM n poTopoM, 

BbinonHeH b bmao Tena MartoPi BbicoTb) b QbopMe 
unw annnnTMMecKoro i^nwHApa, ocb KOToporo, 
napanneribHafl o6pa3yioine^ i^nriMHApa n 
npoxoAfliAaw nepe3 ero L|eHTp Tfl>KecTM, 
coBnaAaeT c ocbio BpameHUfl poTopa, nnn b 
4)opMe npflMofi MHororpaHHoft npM3Mbi, ocb 
kotopo^, napanneribHan pe6paM n npoxoAf iua« 
Mepes ee 4eHTp TR)KecTM, coBnaAaeT c ocbio 
BpaLuennfl poTopa, nnn b cfcopMe Tena 
BpaineHnw, BbinonHeHHoro c npoAonbHbiMM 
n/nnn HaKnoHHbiMH na3aMn Ha 6okobo« 

nOBepXHOCTM, OCb BpaL^eHMfl KOToporo 
coBnaAaeT c ocbio BpameHUfl poTopa, npuneM 
MOAynflTop Hanpn^ennfl cABura ycTaHOBneH c 
B03MO>KHOCTbK) BpameHMfl v\ c o6pa30BaHneM 
Konbi4eo6pa3HoW menu oTHocnTenbHo 
BHyrpeHHeM noBepxHOCTM Kopnyca, a MOAynnTop 
Hanpn)KeHMn CABura, pa3MeLAeHHbi« Ha 
BHyTpeHHeR noaepxHocTn Kopnyca, BbinonHeH b 
BHAe Tena Manofl BbicoTbi b 4>opMe 
KonbL\eo6pa3Horo BbicTyna, Ha noBepxHOCTM 
KOToporo HaHeceHbi npoAonbHbie n/nnn 
Ha«noHHbie na3bi, v\ ycTaHOBneH c 
o6pa30saHneM Konbueo6pa3HO« menu 
OTHOCHTenbHO noBepxHOCTH poTopa, npw stom b 
ycTpo^cTBe LunpnHa KonbLteo6pa3Hofl menu b 
y3KOM Mecre cocTaBnaeT 10-90% no OTHOweHwo 
k ujMpwHe Konbueeoro 3a30pa, KpOMe Toro, 
Kopnyc b 3one ynnoTHeHHA n/nnn ynnoTHflioiAMi^ 
luneK AononHHTenbHO CHa6>KeH cpeACTBaMM 
oxna>KAeHHfl. 

3. YcTpoflcTBO no n.2, OTnHHaraiAeecn TeM, 
mto oTHOLueHHe BbicoTbi MOAynflTopa 
Hanpn>KeHum cABwra k A^aMeTpy ynnoTHRiou^ero 
ujHeKa cocTasnneT (0,01 -0,5): 1. 

4. YcTpo^cTBO no n.2, OTnnMaK>meeca TeM, 
mto Teno BpameHna MOAynHTopa Hanp«)KeHHfl 
cABMra MMeeT cfcopMy A^CKa urn yceMeHHoro 
3nnnnconAa. 

5. YcTpoflcTBO no n.2, OTnHMaroiAeeca TeM, 
Ha 6oKoayK) noBepxHocTb 3nnnnTMMecKoro 
L^nnnHApa nnvi npfiMoR MHororpaHHoW npn3Mbi 
HaHeceHbi npoAonbHbie h/hjim HaxnoHHbie na3bt. 

6. ycTpofiCTBO no n.2, OTnMMaioiAeecji TeM, 
mto pa3Mep ManoW ocm nonepeMHoro ceMeHMfi 
3nnnnTMMecKoro UMnMHApa paBen A^aMeTpy 
MenioiAero poTopa, a pa3Mep oonbiuefl ocm 
3Toro nonepeMHoro ceMeHkin paBeH cyMMe 
pa3MepoB AwaMeTpa MenwiAero poTopa h 
ujnpnHbi KonbMeBoro 3a30pa. 

7. ycTpottcTBO no n.2, OTnHMaioiAeecn TeM, 
mto MOAynflTop Hanpfl>KeHiifl cflBura 
AononHHTenbHO cHa6>K6H cpeACTBaMH 
oxna)KAeHim. 

8. ycTpo^cTBO no n.2, OTnHMajoiAeecn TeM, 
mto Ha 6okoboA noBepxHOCTM poTopa 
pacnono)KeHbi MecwnbHwe ujTbipM n/nnn 
nnacTHHbi. 

9. ycTpoftaTBO no n.2, OTnMMaioiAeecn TeM, 
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hto Ha 6okoboW noBepxHocTM poTopa 
BbinoriHeHbi cnvipanbHbte KaHaBKki, 

cnocofcTByioujue nepeMeu^eHMio MaT8pnana k 
BbirpyaHOMy OTBepcrwo. 

10. ycTpo«CTBO no n. 2, onwHaiomeecfl TeM, 
hto MOAynflTop HanpaweHHfl CABura, 
pa3wieineHHbiR Me>KAy ynnoTHHiomKM ujHeKOM h 

DOTOpOM, yCTaHOBnOH C B03M0>KH0CTbK) 

HesaBucuMoro nnn coBMecmoro Bpau^eHun c 
poTopoM n/nnn ynnoTHqiomMM luhgkom. 

11. YctdoKctbo no n.2, onrnnaiomeecfl TeM, 
hto KOjibi4eo6pa3Hbifl BbicTyn BbinonHeH c 
npHMoyro^bHbiM v\m Tpaneu;neBHAHbtM 
npocJ)nneM. 

12. YcTpo^cTBO Arm nepepa60TKW 
norikiMepHbix MaTepwanos, coAepwamee 

CHa6)K6HHblft 3arpy30HHblM H Bbirpy3HblM 

OTBepCTMflMH L^nnnHApuMecKM^ Kopnyc, BHyTpM 
KOToporo b 30H8 ynnoTHeHHH pacnonoweH 
ynnoTHHiomMfl ulihok co cnnpanbHbiMn 
KaHaBKaMH Ha noBepxHocTM, a b 30He 
nsMenbMeHUA pacnonowen pOTop, 
BbinonHeHHbi^ b bma@ Tena BpatneHkm m 
ycTaHoaneHHbiW KoaKcuanbHo c BHyipeHHefl 
noBepxHOdbio KOpnyca, c o6pa30BaHneM 
KonbueBoro 3a3opa OTHOCKTenbHO Hee, c 

B03MO>KHOCTblO BpaiHeHHfl H COOCHO C 

ynnoTHPiomHM WHeKOM, npn stom ycrpo&CTBO 
chb6>k6ho cpeACTBaMM oxnajKAeHHJi poTopa 
n/nnu Kopnyca b sone w3MenbHeHHfl, 
OTnunaiomeecn t6m, hto oho AononHHTenbHO 
CHa6)K6HO pasMemeHHbiM b 30He n3MenbneHMfl 
AByxaneMeHTHbiM MOAynjrropOM HanpnrceHUH 
cABura, oa^h sneMGHT KOToporo pacnonoweH 
Me>KAy ynnoTHHK)innM ujh6kom h potopom, a 
BTopoK - Ha BHyTpeHHefi noBepxHoc™ Kopnyca, 
npn 3tom nepBbifl sneMeHT BbinonHeH b bhag 
Tena Manofl BbicoTbi b qbopMe nnn 
3nnnnTMHecKoro LjHnwHApa, 0Cb KOToporo, 
napannenbHan o6pa3yiomefl i^nnnHApa v\ 
npoxoAflmafl nepe3 ero uemp Tjwec™, 
coBnaAaeT c ocbio BpameHum poYopa, nnn b 
cpopMe npflMofl MHororpaHHofl npn3Mbi, ocb 
KOTOpofl, napannenbHan pe6paM v\ npoxoA*mafl 
Mepe3 ee i^eHTp Tflwec™, coBnaAaeT c ocbio 
Bpai^eHnw poTopa, win b qtopMe Tena 
BpameHna, BbinoriHGHHoro c npoAonbHbiMM 
n/nriM HaicnoHHbtMM na3a\in Ha 6okobom 
noBepxHocTM, ocb BpameHMH KOToporo 
coBnaAaeT c ocbio BpameHHf? poTopa, npn stom 
ycTaHOBJieH nepBbitf aneiweHT MOAynjrropa 
HanpnweHun cflsura c B03MO>KHOCTbK> BpameHMB 
n c o6pa30BanneM Konbueo6pa3Hofl menu 
othocm Ten b ho noBepxHOCTH BTOporo aneiweHTa 
MOAynnTopa HanpfUKeHMH CABura, a BTopofl 
aneMeHT MOAynaTopa HanpaweHHH CABura 
BbinonHeH b bha© Tena Manofl BbicoTbi b cfeopMe 
KonbLjeo6pa3Horo Bwcryna, Ha noBepxHoc™ 
KOToporo HaHeceHbi npoAonbHbie n/nnn 
HaKnoHHbie na3bi, u ycTanoBneH c 
o6pa30BaHM6M Konbi^eo6pa3HoR u\env\ 
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OTHOCHTenbHO noBepxHocTM nepBoro sneMeHTa 
MOAynflTopa HanpjuKeHua CABura, npn 3tom b 
ycTpoRcTae ujupnHa KonbL\eo6pa3HO^ menu a 
y3KOM Mecre cocTaBnjieT 10-90% no OTHoweHwo 
k lunpkiHe KonbueBoro 3a3opa, a Kopnyc b 30He 
ynnoTHeHun n/nnn ynnoTHflrainn^ luneK 
AononHHTenbHO CHa6>KeHb! cpeACTBaMM 
oxna>KAeHHfl. 

13. YcTpoflcTBO no n.12, oTnuMaiouneecn 
Tewi, hto BTopofl sneMeHT MOAynflTopa 
HanpfDKeHkm CABura pacnono)KeH nnn HaA 
noBepxHOCTbio nepBoro aneMeHTa MOAynnTopa 
Hanpq>KeHHfl CABura, una MacTMMHo hba 
noBepxHOCTbio nepBoro aneMeHTa MOAynflTOpa 
Hanpn>KeHMfl CABura. a h3cthhho hba 
nosepxHOCTbio poTopa. 

14. ycTpo^cTBO no n.12, oTnunaioiAeecfl 
TeM, hto oTHOLueHne cyMMbt nonyBbicoT 
aneMBHTOB MOAynjiTopa HanpyDKenufi CABura k 
A^aMeTpy ynnoTHflioinero lUHeKa cocTaBnneT 
(0 t 01-0,5);1. 

15. ycTpoflcTBO no n.12, OTnuHaiomeecH 
TeM, hto Teno BpaineHun nepBoro aneMBHTa 
MOAynHTopa Hanpfl>KeHMn CABura MMeeT c$)OpMy 
AKCKa v\m yceneHHoro 3nn unco una. 

16. ycTpo^cTBO no n.12, OTnunaiomeecfl 
TeM, hto Ha 6oKOByio noBepxHOCTb 
snn unTunecKoro i^nnnHApa unw npflMo^ 
MHororpaHHofl npui3Mbi HaHeceHbi npoAonbHbie 
m/mjim HaKnoHHbie naabi. 

17. ycTpoPicTBO no n.12, OTnunaiomeecH 
TeM, hto pa3Mep Manofi ocm nonepenHoro 
ceneHUA snnnnTunecKoro qnnnHApa paBeH 
pa3Mepy AnaMeTpa poTopa, a pa3Mep 6onbiue« 
ocu 3Toro nonepenHoro ceneHUfl paaeH cyMMe 
pasMepOB AuaMeTpa poropa m mnpuHbi 
KonbL^eBoro 3a3opa. 

18. ycTpoflcTBO no n.12, OTnimaiomeecyi 
TeM, hto nepabiK n/nnn BTOpofl sneMeHT 
MOAynflTopa HanpjwKeHMfl CABura 
AononHHTenbHo CHa6«eH cpeACTBaMn 
oxna>KAeHMfl. 

19. ycTpoiteTBo no n.12, OTnunaioineecfl 
TeM, hto nepBbifl sneMeHT MOAynPTopa 
Hanpfl)KeHMfl CABura ycTaHoaneH c 

B03MO)KHOCTbK) H63aBMCHMOrO HnH COBMeCTHOrO 

Bpati^eHkin c pOTopoM Wnnn ynnoTHRiounnM 

UJHeKOM. 

20. ycTpoRcTBO no n. 12, OTnunaioineecn 
TeM, hto Ha 6okoboA noBepxHocTM poTopa 
pacnono>KeHbi MecunbHbie ujTbipn n/nnn 
nnacTUHbi. 

21. ycTpoflcTBO no n. 12, OTnunaiomeecfl 
T6M, hto Ha 6okoboW noBepxHocTM poTopa 
BbinonHeHbi cnnpanbHbie KanaBKM, 
cnoco6cTByiOLnne nepeMemeHMio MaTepnana k 
Bbirpy3HOMy oTBepcrnio. 

22. ycTpoflcTBO no n.12, OTnuHaiomeecfl 
TeM, hto Konbueo6pa3Hbi« BbicTyn BbinonneH c 
npfiMoyronbHbiM mv\ TpaneuneenAHbiM 
npoqbuneM. 
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